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A n To you who are charged with the respon- 
sibility of managing a refinery-at a profit 


Invitation 


-this invitation is extended. 


Through the past four years many such executives have accepted 
the invitation. Consulting with us in the cause of furthering profit 


-not in expanding thruput-has many times produced the answer 


to the profit problem. 


Currently many new and important petroleum processing ideas 


require investigation of their correct application to your indi- 


vidual refining problems. 


Leader again invites you to consult with its staff on Solvent 
Refining of Lube Oil, Solvent Dewaxing, Economic Limitations of 
Cracking, Conversion of normal cracking stocks into specialty 
products, increasing neutral yields from high priced crudes-all as 


they affect your individual business. 


It's possible that our knowledge and experience will supply some 


factors essential to the increase of your profits. 


LEADER INDUSTRIES, INC. 





RESEARCH - ENGINEERING - MANUFACTURING 
FINANCE CONSTRUCTION OPERATION 
DECATUR, ILLINOIS , . ' U. S. A. 
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Oil in Italy 


In the face of threats of oil sanctions by 
League nations, Italy possesses meagre 
resources within the borders of her own 
domain. Above: Salsomaggiore field in Italy; 
Right: Looking North over Valezza oilfield. 
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Wery, very quietly, and with no flourish of trumpets what- 

ever, the extension of the Neutrality Act authorized by Congress 

and accepted by the Administration as prefer- 

Neutrality Dis- able to a political battle that might have far- 

appointment reaching results, has been allowed to take its 

placeonthestatute books. Thereisno question 

that the President and Secretary of State Hull were disappointed 

at their failure to receive authority for the exercise of discretion 

as to whether particular commodities were or were not to be in- 
cluded in the list of embargoed products. 

Unquestionably there was a certain amount of resentment at 
the upper end of Pennsylvania Avenue against the oil industry 
itself because of its failure to give closer consideration to the 
President’s suggestion that oil exports to belligerents (meaning 
Italy) should be limited to normal or customary quantities. 
Had Congress granted the authority to place individual products 
on the embargo list there is little question that oil would have 
been quickly added and that, irrespective of any agreement with 
the League of Nations, the United States would have been in- 
volved in the tangle of oil sanctions. Proponents of the sanc- 
tions scheme have argued consistently at Geneva that the Wash- 
ington government actually would go much further in practice in 
shutting off oil supplies from Italy than it would on the official 
record and this argument has been used to force some of the luke- 
warm League members to go along with the program sponsored 
by Foreign Secretary Eden of Great Britain. 
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I. OTHER respects too the oil industry has incurred the ill 
will of the Administration by opposing some of the pet projects 
of the New Deal. It is whispered about the 
Projected Oil Capitol that evidence of this displeasure is likely 
Legislation to take form in a bill designed to force the disin- 
tegration of the larger companies by prohibiting 
the interlocking ownership of companies that produce, transport 
and process crude oil and market the refined products. The 
idea is one that has been discussed before but the present pro- 
posal is to be made sufficiently drastic so that no way around it 
will exist in cases where it can be shown that there exists a com- 
mon ownership of as much as 50 percent of the shares. 
The fate of any such bill is likely to depend upon the reaction 
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that greets its submission to Congress. It is expected that it 
will not be introduced as an Administration measure and will be 
adopted as such only if a strong supporting sentiment develops. 
It may not even be pushed for action at the present session of 
Congress. 

There are various other ways in which the oil industry will be 
kept reminded during the next few months that the federal 
authorities have not relinquished their interest in petroleum or 
their desire to bring it under national control. 
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No OIL field discovered in recent years has loomed so large 

in the current history of the industry as has East Texas. No 

other has presented such striking sensational, 

Oil Field contradictory and incongruous features or has 

Extraordinary been such a continuous battleground between 

the forces of regulation and the practitioners 

of unrestricted production. In fact, East Texas more than any 

other field, has been a law unto itself, establishing its own 

precedents, defying all conventionalities and confounding all 
established authorities. 

Reaching its top production at a time when the petroleum 
industry, both within and without the United States, was 
struggling to confine output within the limits of current market 
demand East Texas naturally was looked upon as the culprit 
primarily responsible for the collapse of crude prices. This is 
all in the past, however. The bad, wild days of its youth are 
over. In fact the conclusion reached by Mr. Zavoico, in the 
very thorough discussion of the field which appears on other 
pages of this issue, is that East Texas should be one of the 
country’s prolific fields for years to come, but at the same time 
one of the well stabilized fields if its allowable output is held at 
approximately 450,000 bbl. per day. 

Because of its exceptional interest to the geologist, the driller 
and producer, and in fact to all those who are concerned with 
the petroleum industry in any of its phases in any part of the 
globe WORLD PETROLEUM has endeavored in this issue to present 
a comprehensive picture of the field, its technical development 
and its economic significance, in the belief that it will be read 
with particular interest and may lead to a better understanding 
of the true significance of the field. 
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Polish Oil Situation Reaches Critical 


Phase 


Compulsory Export Law Imposes Heavy Losses on 


Petroleum Companies While Involving Waste of 


Natural Resource That Will Be Needed by Nation 


in Future. 


y WARSAW, FEBRUARY 18. 
Wane the Polish oil industry has 
been faced by growing difficulties during 
the past few years the situation has now 
reached a critical state which apparently 
can be remedied only by united action on 
the part of the oil companies and some 
amelioration by the government of its 
regulations in regard to export. As in 
most cases where the industry finds itself 
in serious straits the problem is not merely 
a commercial one but partly political, 
arising from the country’s need of foreign 
exchange which petroleum exports are ex- 
pected tosupply. This is the angle of the 
situation which presents the greatest diffi- 
culty. It is not merely a problem for the 
oil companies but has even greater im- 
portance as a question of sound national 
policy. 

As a producer of oil Poland ranks four- 
teenth among the countries of the world. 
Production costs are extremely high owing 
to the fact that most of the wells are deep, 
yields are low and in most cases recovery 
has to be made through producing a 
vacuum byswabbing. About 80 percent of 
the total output comes from the deep 
wells at Boryslaw and the average cost of 
crude at the well is approximately 15.30 
zloty per 100 kilos ($29 per ton) or some 
four to five times that of Roumanian, 
Russian or American crudes. 

Consumption of petroleum products in 
Poland on the other hand is extremely 
low. (It is estimated to amount to some- 
thing less than 400,000 metric tons per 
annum for all products but is unevenly 
distributed among the various products, 
being extremely low for gasoline and 
lubricating oils in relation to kerosene, 
consequently resulting in a high export 


tity remains for export after satisfying 
domestic needs. Since export products 
must be sold on the basis of Gulf Coast 
prices, a heavy loss is taken on everything 
sold abroad at prices prevailing in recent 
years or at the present time. 

Polish crude falls into two main classes, 
an asphaltic base and a paraffin base 
type. The proportions of finished prod- 
ucts obtained from each of these by 
refining are approximately as indicated in 
the accompanying table. 


Recovery from Polish Crude in Percentages 


Asphaltic Paraffin 





Base Base 
Gasoline hoe reer 38 23 
Refined oils (incl. kerosene) 37 24 

Gas oil... : 3 285 
Lubricating oil 19 7 
Fuel oil and residues — 10 

Paraffin wax _ 2.5 
Refining loss 3 5 
Total 100 100 


Under the terms of the Polski Eksport 
Naftowy (Polish Petroleum Export) law 
enacted in March 1933 every oil company 
is compelled to export a certain proportion 
of its refined products. The only excep- 
tion made is in the case of companies pro- 
ducing less than 4,000 tons per annum. 
As compensation for this exemption these 
small concerns pay an indemnity to a 
state fund governed by the Minister of 
Commerce which is designed to be used as 
a subsidy to encourage drilling. These 
small companies are able to dispose of 
their output on the domestic market. 
For all others the percentage of output 
which they are required to sell abroad is 
fixed by quota. For 1936 it is estimated 


While these requirements apply to ex- 
ports, sales to domestic consumers are 
regulated monthly in relation to the ex- 
ports of individual products. Conse- 
quently if a refinery wishes to maintain 
its domestic business it must export. As 
export prices are far below costs the result 
is a heavy loss. Actually exporters are 
able to realise only 25 to 35 percent of 
their costs on motor fuel and lubricants 
and the heavy proportion of exports 
causes these losses to exceed any profits 
that can possibly be earned from domestic 
sales. 

The difference between domestic and 
export prices is indicated by the accom- 
panying comparison based on quotations 
recently prevailing. 


Prices in Zloty per Metric Ton 


(Present exchange value of the zloty is approxi- 
mately 19 cents in U. S. currency) 


Difference 








Domestic Export percent 

Pe re 451.29 163 —-63.9 
Refined oils. . 221.50 83 —62.6 
RE a 173.20 68 —60 7 
Lubricating oil 310 00 7 —748 
Paraftin wax 671.50 363 —45.9 
Average 365 50 151 —58.7 


As previously explained the motive of 
the government in making the export of 
petroleum products compulsory was to 
help create a balance of foreign exchange 
which could be used in making necessary 
payments and purchases. Even outside 
the ranks of the oil companies themselves 
a growing volume of sentiment recognises 
that this is a policy of questionable value. 
By forcing the sale of petroleum products 
at prices below their real worth in view of 
their cost of production a national asset 
incapable of replacement is being wasted. 
It is inevitable that these products will be 
worth more in the future than can be ob- 
tained for them today. Production of oil 
in Poland is gradually but rather steadily 
declining as shown by the accompanying 
figures which are official except for the 
year 1935 which is estimated. 


Production and Drilling in Poland 


Production Number of Drilling 





that these quotas will be approximately as Year Tons _— new wells metres 

‘ : “es 1929 cee ees 668,510 154 98,890 

percentage for the first named products. follows: ao oe aa neo Pepe 

Ed.) Despite its 40,000,000 inhabitants Gael. «.oc.iccs ces. 50 eee 630,280 134 74,510 

the country has few good roads and at the INNS ca veces vcse 17 1932... ee pee 556,680 100 58,480 

; ‘ 9 + SE rere ere 35 1933............... 530,670 117 66,900 

end of 1934 had only 24,821 motor vehi Lubricating oil............. 58 | 120 70,000 

cles. Consequently a substantial quan- Paraffin wax............... 70 1935..........2..-. 500,000+ — “= 
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In the natural course of events it is 
logical to expect an increase in domestic 
requirements for petroleum, particularly 
in view of the backward state of the coun- 
try in this respect at the present time. If 
this proves to be the case and if the declin- 
ing trend in output indicated above con- 
tinues the nation may find itself in future 
compelled to import at high prices pe- 


troleum products to replace those which 
it is now selling at aloss. In fact, if kero- 
sene consumption had continued at the 
level established in 1929 it is probable 
that there would have been a shortage of 
this particular product in 1935. 

Careful study of the situation suggests 
that the only logical escape from the pres- 
ent dilemma lies in repeal or modification 


of the export law and the formation of an 
inland cartel by all the operating compa- 
nies with quotas based on their average 
domestic sales over a given period, leaving 
to individual refiners the decision whether 
or not to engage -in exporting. This 
seems the commonsense solution of the 
problem from the viewpoint of the oil 
companies, consumers and the State. 


Bureau Criticizes Mexiean Propaganda 


Claims 


MEXxiIco CIrTy, Feb. 20 

I. A statement published in Novem- 
ber last by the Petroleum Department of 
the Secretaria de la Economica Nacional 
through its Bureau of Propaganda a 
startling comparison was drawn between 
the petroleum industries of the United 
States and Mexico. According to this 
report the efficiency of Mexican oil labor 
was far higher than that of the United 
States while the taxes imposed on the 
industry in Mexico and the wages paid to 
workers were much lower. Moreover, 
the return on capital invested in the in- 
dustry in Mexico was stated to be ap- 
proximately three times as great as in the 
United States. 

To those acquainted with conditions 
in the two countries these statements ap- 
peared so remarkable as to be sensa- 
tional. Publication of a brief summary 
of the conclusions in the January number 
of WORLD PETROLEUM brought many in- 
quiries and in view of the interest aroused 
it seems worth while to give publicity to 
an analysis of this report recently put 
out by the Bureau of Economic and 
Social Research which gives a radically 
different interpretation to the claims and 
statistics presented in the earlier docu- 
ment. 

As to the matter of relative taxation it 
is pointed out by the Bureau that the 
statement issued by the Secretaria de la 
Economica Nacional failed to include a 
number of Mexican taxes such as stamp 
taxes, customs duties, property taxes and 
port charges, amounting to upward of 
7,000,000 pesos. A more serious dis- 
crepancy arises from the fact that the tax 
charge was arrived at simply by dividing 
the total amount collected in taxes by 
the number of barrels produced in the two 


countries without taking account of the 
comparative value of the products de- 
rived from each barrel of crude. As the 
Bureau shows, approximately 50 percent 
of Mexican crude has such a small con- 
tent of gasoline that it is not refined for 
the recovery of that product. The 
average recovery of gasoline from Mexi- 
can crude according to the latest avail- 
able statistics, those of 1933, was 11.2 
percent while in the United States (for 
the year 1934) it was 42.7 percent. 
Based on the value of the product the 
revenue derived from taxation in Mexico 
was 35.79 percent of the total as com- 
pared with 29.83 percent in the United 
States. 

With negligible exceptions there are no 
direct taxes on oil production in the 
United States and taxes on exports are 
forbidden by the Constitution while 
these two forms of taxation figure im- 
portantly in the Mexican industry. Tak- 
ing into account both direct and indirect 
levies, exports from the United States 
are taxed at 10.81 percent of their value 
while Mexican exports are taxed 20.21 
percent. 

Perhaps the most surprising statement 
in the report issued by the Secretaria de 
la Economica was the claim that while 
Mexican labor received only one-quarter 
of the average wage paid to oil field 
workers in the United States its output 
was three times as great. This portion 
of the report has resulted in much heated 
comment and has called forth many pro- 
tests. The conclusion as to relative pro- 
duction was reached apparently by the 
simple arithmetical process of dividing 
the total number of barrels produced by 
the number of employes in the industry 
giving as a result an average output in 


Mexico of 2328 bbl. per man and in the 
United States of 726 bbl. 

As the Bureau of Social and Economic 
Research points out, however, the num- 
ber of men employed in the oil industry 
in the United States in 1934 was roundly 
1,000,000 (not 1,250,000 as stated) while 
of these only 175,300 were field workers 
and 824,500 were employed in the refin- 
ing and distributing branches of the in- 
dustry. Owing to differences in natural 
structure and pressure Mexico’s producing 
wells had an average output of over 100 
bbl. while in the United States the aver- 
age was only 7 bbl. The number of men 
employed per well drilled in the United 
States was 9.6 while in Mexico it was 52.8. 
In production, the average north of the 
Rio Grande was one-half man per well 
while to the southward it was 6.7 men. 

In Mexico the refining industry is con- 
centrated in five very large plants while 
in the United States there are hundreds 
of small refineries. In the latter coun- 
try 102,700 men treated 909,000,000 bbl. 
of crude or an average of 8851 bbl. per 
man while in the former 6,354 employes 
put through 37,331,137 bbl., an average 
of 5875 bbl. per man. 

Fluctuations in currency values com- 
plicate the comparison of wages in the 
two countries but according to the Sec- 
ond Industrial Census, based on records 
for 1934, the average wage in the Mexi- 
can petroleum industry was seven pesos 
per day and it is estimated that this figure 
has since been increased by more than 20 
percent under collective contracts and 
awards during the past year. According 
to a report of the American Petroleum 
Institute the average annual wage in the 
United States was $1,217 or about $4. per 
day. While the exchange value of the 
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peso has sunk to $0.28 in U. S. currency 
the purchasing power of the peso in the 
domestic market is about the same as 
when it was valued at $0.50 so that the 
former ratio remains practically in effect. 
On this basis actual wages of oil workers 
in Mexico are computed as roughly 
equivalent to $1,398 per year if computed 
in U. S. currency. Moreover the Mex- 
ican laborer enjoys certain advantages 
such as retirement pensions, payments 
from savings funds, hospitalization, hous- 
ing and free schools which ordinarily do 
not apply in the United States. 

Widespread publication of the claim 
that Mexican workers produce far more 
than similar labor in the United States 
contains an element of danger to oil com- 
panies operating in Mexico since it is 
likely to stir up strikes. Its influence in 
this direction may be responsible for the 
fresh demands recently put forth by 600 
workers in the plants of Huasteca Pe- 
troleum Company. These employes re- 
ceived a wage increase of 30 percent last 
year but are now demanding an advance 
which officials of the company estimate 
would increase their costs of production 
about 45 percent. 

While the Bureau does not attempt a 
detailed comparison of earnings of oil 
companies in the United States and Mex- 
ico it calls attention to the fact that the 
statement issued by the Secretaria de la 
Economica takes no account of the hun- 
dreds of millions of pesos of invested 
capital that have been abandoned in 
Mexico, nor of the billions of pesos dis- 
bursed in taxes, rentals, royalties and 
other payments within the country. Its 
most conclusive response to the claim that 
the Mexican oil industry has enjoyed 
exceptionally favorable conditions, how- 
ever, is the statistical showing that pro- 
duction has fallen to one-fifth of what it 
was in 1921-22, exports to one-seventh, 
labor employed to one-third, payrolls to 
one-half and export and production taxes 
to one-sixth. It is held significant that 
the decline in production dates from 
1922-23 when heavy production and 
export taxes came into effect and that a 
secondary sharp decrease occurred in 1927 
when the present petroleum law was made 
really effective. During this same period 
world production has more than doubled 
and it is considered as indicating quite the 
opposite of a favorable condition that 
Mexican production should have fallen 
off nearly 80 percent while the world out- 
put was doubling in volume. 


Vv 
@ur front cover picture this month 


shows a drilling derrick in Dorf viewed 
from a window in Nienhagen, Germany. 
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Belgium Revises Domestic Refining 


Policy 


An importTANT change in the Belgian 
oil regime is provided by a royal decree 
promulgated on January 22. Bythe terms 
of this order it is provided that the excise 
tax on petroleum products shall be equal 
to the customs duty with the exception 
that on light oils (gasoline) and medium 
oils (kerosene) the excise is to be reduced 
by 7.50 franes per hectolitre from the im- 
port duty charged on the same grades. A 
further temporary exception provides that 
producers whose installations were in op- 
eration on November 4, 1934 may receive 
a reduction in the excise tax of 30 francs 
per hectolitre on light oils and 20 francs 
per hectolitre on medium oils in the fol- 
lowing amounts: for the year 1936 up to 
two-thirds of the quota allowed under the 
decree of 31 October 1934, and for the 
year 1937 up to one-third of that quota 
allotment. A reduction of 7.50 francs per 
hectolitre may be allowed in 1936 on a 
second quantity equal to the total quota 
for that year and in 1937 on double that 
quota. 

To understand the exact significance of 
these changes it must be borne in mind 
that Belgium, two years ago, embarked 
on a policy ostensibly designed to favor 
the domestic refining industry at the ex- 
pense of importations of petroleum prod- 
ucts. By a decree issued October 31, 1934 
it was provided that the excise tax should 
be reduced 30 francs per hectolitre on gas- 
oline and 20 franes per hectolitre on kero- 
sene for the benefit of those refiners whose 
plants were in operation at the date of 
publication of the decree. It was stipu- 
lated, however, that the total quantity to 
which this exemption could be applied 
should not exceed 50,000,000 litres per 
annum. 

For the equitable application of this 
law a quota plan was set up, specifying the 
exact quantity on which each refiner 
could claim a reduction in excise pay- 
ments. At the time there was some grum- 
bling on the part of domestic refiners be- 
cause the quantity on which a reduction of 
excise was permitted was not made larger. 
On the other hand the government pre- 
ferred to move cautiously and to observe 
the effect of the law before extending its 
scope or applying it to new refineries. 
One result that quickly became evident 
was that an extension of the tax reduction 
plan to make it apply to the full volume of 
the nation’s requirements would cost the 
treasury a great deal in the way of lost 
revenue without conferring any com- 
mensurate economic advantage or any 
increase in national security. 


Following the experience of the past 
fifteen months it is now decided to abolish 
the protection of 30 and 20 francs per 
hectolitre extended to domestic refiners, 
or at least to reduce it to the much lower 
figure of 7.50 francs. In support of this 
change the report submitted to the King 
declares that the original measure was of 
a temporary nature and reserved the right 
to change the rate of protection in accord- 
ance with conditions in the gasoline mar- 
ket. It adds that during the past year 
sales prices have increased to the profit of 
the home refining industry. 

In order not to make the change too 
abrupt the exemptions from excise tax of 
30 francs per hectolitre on gasoline and 20 
francs on kerosene are to be continued for 
two years as to a part of the quotas here- 
tofore allotted. After the end of 1937, 
however, the protection enjoyed by do- 
mestic refiners will be reduced to 7.50 
centimes per litre. The report to the King 
favoring the adoption of the present law 
says in reference to this: ‘‘It is estimated 
that this margin will be sufficient to ensure 
the maintenance in activity of the existing 
facilities without being, on the other hand, 
of a nature to favor the creation of new 
facilities, the latter being of no special 
interest to the general economy.” 

As a further safeguard against over- 
stimulation of domestic refining it is 
provided that the margin of 7.50 franes 
referred to above may be diminished if the 
total annual production of light and 
medium oils exceeds 200,000,000 litres. 

Besides relieving the apprehensions of 
oil companies operating in Belgium who 
rely upon imports the decision expressed 
in the new law is generally accepted as a 
wise one for the government. It re- 
enforces the opinion that for countries 
without domestic crude production there 
is no advantage in point of national se- 
curity in creating a refining industry in 
preference to purchasing supplies from 
whatever sources may be available. 
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BBritisu stockbrokers and investors 
interested in oil shares will welcome the 
appearance of the 1936 edition of Ricardo 
Daniels’ REFERENCE BOOK OF OIL MAR- 
KET COMPANIES, which has just been 
issued. This book, compiled by a leading 
firm of London jobbers specialising in oil 
shares, deals only with British companies 
whose shares are handled on the London 
Stock Exchange, and is intended to assist 
brokers in summing up the prospects of 
each share. 
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Iraqi Crude Affects British Oil Imports 


Upward Trend Continues—Britain’s Consump- 


tion Increasing Despite Smaller Shipments—Sta- 


tistics Show Changes Caused by Iraq’s Large 


Production. 


LONDON, FEBRUARY 15 

Barras petroleum import trade in 
1935 was affected in more than one direc- 
tion by the appearance of Iraqi crude on 
the world’s markets. This is the conclu- 
sion to be drawn from a comparison of the 
year’s statistics with those for 1934, which 
reveals the intervention of new factors of 
major importance. 

As stated in WORLD PETROLEUM in Feb- 
ruary, the volume of all oil imports into 
the United Kingdom continued the up- 
ward trend of previous years, and thus 
established a record for all time at 80,- 
245,228 bbl., but many contrasts with 
1934 and previous years are to be found 
in last-year’s figures. Whereas in 1934 
every product contributed to the rise in 
the aggregate number of barrels imported, 
the further rise in the 1935 total was due 
entirely to increased imports of motor 
spirit, all other products showing declines, 
although there was a further advance in 
shipments of crude. 

In 1934, moreover, the expansion of 
import business was fairly constant 
throughout the year, while in 1935 it 
slackened appreciably during the first six 
months, and ceased entirely during the 
half-year ended December 31 last. This 
aspect of import trade can be seen from 
the accompanying figures. 


Comparative British Imports 1934-1935 


Percentage increase 
over previous year 
i eee 10.7 
Complete year 1934...... vassouccas Quem 
First half 1935..... 
Complete year 1935 
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It is obvious from the foregoing that a 
decline in total British imports occurred 
during the latter part of 1935 as against 
the corresponding period of 1934. The 
actual falling off during the second half of 
the year was 1,153,027 bbl., or 2.9 percent. 
This contraction of imports would have 
more significance if it were supported 
either by the state of general trade in 
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Great Britain or by other internal petro- 
leum statistics. In point of fact, it is 
known that there was little, if any, 
slackening in Britain’s internal trade im- 
provement during the second six-month 
period of 1935, while official figures show 
releases of petroleum products for home 
consumption between July 1 and Novem- 
ber 30 to have increased appreciably. It 
may therefore be taken that the decline 
in the volume of imports denoted a 
tendency to withdraw from existing 
stocks, and was not due to a fall in the 
country’s absorption of petroleum prod- 
ucts. 

Some of the outstanding changes in the 
source of British petroleum supplies in 
1935 appear to reflect adjustments agreed 
upon as a result of the production of oil in 
quantity from Iraq. The increase in 
crude shipments shown in the accompany- 
ing table is 4.8 percent over 1934, equiva- 
lent to 848,057 bbl., but the advance in 
imports from Iraq alone amounted to no 
less than 3,741,714 bbl. In the first com- 
plete year after the opening of the pipe- 
line to the Mediterranean, Iraqi crude 
accounted for 4,124,657 bbl. or 28.9 per- 
cent of the total British imports. 

As in the previous year, Anglo-Iranian 
continued to ship less crude to the British 
market, evidently continuing the previous 
policy of expanding ordinary refinery op- 
erations in Iran, and concentrating at 
Llandarcy and other British refineries on 
individual and special types of product. 
The Iranian proportion of total crude im- 
ports declined from 45.2 percent in 1934 
to 17.8 percent last year, and Iran fell 
from first to third place as a supplier of 
crude to Britain. Mexico, although ship- 
ping less than in the previous year, took 
second place to Iraq with a total of 2,550,- 
743 bbl. A definite change of policy 
seems to be indicated from the fact that, 
while Mexico shipped less crude last year 
to Britain, larger imports were received 
from Venezuela and the Dutch West 
Indies. 


Motor spirit import statistics are no- 
table for the fact that the increase over 
1934 of 3,142,485 bbl., or 9.8 percent, 
was evenly spread over all the principal 
sources of supply. Dutch West Indies 
imports, at 14,558,771 bbl., retained first 
place, with 41.3 percent of the total busi- 
ness, Iran coming second with 21.4 per- 
cent and the United States third with the 
improved percentage of 13.3. 

A heavy decline took place in aggregate 
kerosene imports, the loss being 15.5 
percent of the 1934 figure. This falling 
off is attributed mainly to the much milder 
weather experienced last year than in 
1934, but withdrawals from stock also 
contributed to the smaller volume of im- 
ports, the fall in actual consumption for 
the first eleven months of 1935, as against 
1934, being only 2.6 percent. 

Iran improved its position as the lead- 
ing supplier of kerosene to Britain, send- 
ing 1,774,685 bbl. and increasing its pro- 
portion of total imports from 26.9 percent 
in 1934 to 32.4 percent last year. Rou- 
manian imports declined, and there was 
a remarkable slump in shipments from the 
United States, the total of 404,885 bbl. 
comparing with 2,099,314 bbl. in 1934 
and representing only 7.4 percent of total 
British imports. 

The United States, however, easily re- 
tained its premier position in the shipment 
of lubricating oil, practically maintaining 
its volume, sending 1,716,314 bbl., and 
thus increasing its proportion of last year’s 
smaller lube imports to 60.8 percent. As 
in the case of other products, the decline in 
imports of lube oil in 1935 is apparently 
not a true index of the course of consump- 
tion, which is officially stated to have 
increased up to the end of November. 

Some big changes took place in the 
sources from which Britain received gas 
oil, although the total imports of this 
product declined heavily from 3,728,373 
bbl. to 3,083,887 bbl., a reduction of 17.3 
percent. Here again, the United States 
lost considerable ground, the proportion 
of total imports from that country falling 
from 40.3 percent in 1934 to only 7.7 per- 
cent last year. Roumanian imports were 
also lower, but these declines were par- 
tially offset by a large increase in imports 
classified as ‘‘other foreign.”’ Judging 
from the more detailed figures for 1934 
which became available during the course 
of last year, it is probable that a consider- 
able proportion of the increase in these 
unclassified foreign imports was received 
from Iran. 
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Shipments of fuel oil to Britain fell last 
year by 1.7 percent, but, as might ‘have 
been expected in a period of trade activity 
and increasing Diesel engine development, 
figures of actual internal consumption 
show an increase. The discrepancy be- 
tween the import and internal consump- 
tion figures is explained by a decline in 
fuel oil shipped as bunkers in Britain, 
bunkering not being included in the do- 
mestic consumption statistics. Changes 
in stocks and in internal refining policy 
may also have influenced both sets of 
figures during the past year. 

Supplies of fuel oil were again drawn 
principally from the Dutch West Indies, 
although that country sent less than in 
1934 and did a smaller percentage of the 
total trade. Increases took place in 
shipments from Iran, Mexico and the 
United States, but there was a consider- 
able decline in fuel oil imports from 
Roumania. 

One of the features of the year’s import 
business is the smaller volume of most 
products received from Roumania. This 
change is undoubtedly due to the larger 
outlet for Roumanian oil products in 
Italy, as a consequence of the Abyssinian 
War. It may also be attributed in part 
to better sales of Roumanian products on 
the Continent generally, although this 
has probably not applied to France and 
certain other Continental countries. 

Russia, although still exporting rela- 
tively small amounts of oil to Britain in 
comparison with the shipments which 
were being made some years ago, sent 
more than in 1934. 

While the volume of British oil imports 
increased last year by 2.3 percent against 
1934, values advanced by as much as 6.0 
percent, but this improvement was due 
almost entirely to the higher declared 
value of motor spirit and crude oil im- 
ports. These two categories, between 
them, account for well over half the total 


volume imported, and have a correspond- 
ingly predominant influence on percentage 
changes in the total value of petroleum 
imports. Motor spirit imports rose by 
9.8 percent, but their value was 17.5 per- 
cent higher, and the actual value per 
Imperial gallon was 3.51 d. as against 
3.28 d. per Imperial gallon in the previous 
year. This advance was reflected in the 
retail price of motor spirit, which was 
raised by 1 d. per gallon last May. 

Crude imports increased by 4.8 percent 
and the value by 5.6 percent, also indicat- 
ing a higher unit value, but the decline in 
values was greater than that in volume in 
the case of all other products except 
kerosene, indicating that average declared 
prices of imports were lower. The decline 
is surprising in the case of lubricating oil 
in view of recent evidence that British 
consumers as a whole have been showing 
more discrimination in making purchases 
of this product, and have been showing a 
preference for the better class of lubes. 

Re-exports of petroleum products from 
Britain, at 1,444,800 bbl., were slightly 
lower during 1935 than in 1934, but the 
value increased to £1,391,711. Exports 
of petroleum products of domestic man- 
ufacture increased by over 25 percent to 
4,100,443 bbl., and the value rose to 
£2,454,063, but both the re-shipment and 
British export business remain unimpor- 


tant in comparison with the country’s 
import trade. 


British Imports Advance in 
January 


British imports during January, 
1936, advanced 10.1 percent as against 
January, 1935. This reflects the large 
rise in quantities of Iraqi crude being 
shipped to Britain. Gasoline shipments 
from Russia, Iran, United States and 
Mexico also showed an appreciable in- 
crease. It will be noted that while im- 
ports of lubricating oil from the United 
States have likewise increased, there was 
a decided drop in gas oil imports due to the 
absence of American arrivals. 

The figures show a good start for the 
year but, of course, deductions from a 
single month are not conclusive. 


British Oil Imports by Products 








British Oil Imports 


Kerosene 


LS 5 ds bona wkne ween ee asi 
Lubricating oil 
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Fuel oil 
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Total products 
Crude 


Total imports 


(Bbl.) 
January 1936 January 1935 
NEL, « winain en-2.e ene e dee 636,880 697,714 
PID, Sc ceccccnseses 3,109,143 2,663,743 
RP reer ee 30,628 56,057 
Lubricating oil............ 242,171 117,629 
CMa sdanas,.cuapaee eees 258,656 486,542 
PUG... ccccccsccesees BREED LED 
Is oes. cute rcee's 570 2,115 
Total products.......... 5,418,458 5,281,000 
deb ceknheeeesbene as 1,239,514 763,571 
Total imports........... 6,657,972 6,044,571 
Quantity Value 
Percentage Percentage 


1935 change over 1935 change over 
(bbl.) 1934 £ 1934 
5,481,226 —13.4 2,298,582 —- 5.9 
35,310,514 +98 18,065,465 +17.5 
2,872,230 — 2.7 3,276.105 — 66 
3,083,887 —-17.3 1,040,538 —22.0 
18.773.400 — 1.7 4,531,742 —- 64 

475.743 —20.1 262,931 —13.1 
65,997,000 + 1.7 29,475,363 + 6.0 
14,248,228 + 48 4,227,109 + 5.6 
80,245,228 + 2.3 33,702,472 + 60 


A growing market for high quality petroleum products: Douglas trans- 
port planes taking on fuel at Richmond, Va. on the trip south. 








Aspects of Future World Power 


A Condensed Version of a Thoughtful Paper 


Contributed to the December (1935) Issue of 


the United States Naval Institute Proceedings. 


By Lieut. Commander Stewart F. Bryant, U.S.N. 


Narionat power is composed of 
many complementary elements. A na- 
tion is powerful in proportion as it com- 
mands a wide extent of arable land in a 
favorable climate; in proportion as it has 
a large, virile and growing population, 
especially if this population has become 
inured to hardship and plain living; in 
proportion as it can dispose of large min- 
eral resources, especially iron, coal and 
oil; in proportion as its social and political 
organization admits of the national re- 
sources of men and materials being 
directed with singleness of purpose; and 
further, in proportion as the extent of its 
area and relative isolation give it more or 
less of security against invasion. In- 
versely, national power is weak in propor- 
tion as any of these elements are subject 
to discount. 

Judged by these standards the two most 
powerful nations of the earth are Russia 
and the United States. These two have 
maxima of strength represented by men 
and by agricultural and mineral resources; 
they are also the least vulnerable to at- 
tack from the air. Next in order are the 
United Kingdom, Japan, Germany, France, 
Poland and Italy. In this list are nations 
that are powerful in some aspects and 
seriously deficient in others. Great Brit- 
ain has lost much of the security given by 
its insular position before the development 
of air power; France, rich in colonial pos- 
sessions, is seriously compromised by 
proximity to Germany, her ancient enemy. 
Italy, Germany and Japan are strong in 
man power, and in social organizations 
that can easily be directed along selected 
lines of action with singleness of purpose. 
But they are, unfortunately, limited in 
their possession of arable land to a point 
where they have extreme difficulty in 
procuring a sufficiency of food stuffs and 
industrial raw materials from their own 
soils; and to maintain an endurable 
existence for their peoples they must 
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depend on a precarious export and import 
trade with more fortunate and better 
endowed but more or less selfish nations. 

In other words, the world is now visibly 
split into two sections: abundance nations 
like the United States, Russia, France and 
Great Britain, and deficiency powers like 
Germany, Japan and Italy, and it is this 
situation that mainly colors the whole 
international picture. The abundance 
nations possess a capacity for overproduc- 
tion that would more than cover the 
deficiencies of the deficiency nations, who 
see themselves condemned to economic 
privation in the sight of plenty. Here is 
the seed from which must sprout new and 
more devastating wars, and it is in view of 
this situation that nations are mobilizing 
every element of power that has a military 
value. 

At first thought it would seem that in 
self-interest and for their own security, the 
first class of nations would attempt some 
arrangement that would give Germany, 
Italy and Japan a larger claim on the 
world’s natural resources, but under 
present competitive conditions of world 
trade it has not seemed possible to solve 
the problem in this way. The abundance 
nations show little disposition to disgorge 
any of the good things which they now 
control. Still, it is plain that assertive 
peoples like the Germans or the Japanese, 
now living under a crushing economic 
pressure, must either be fed orfought. It 
would seem cheaper to allow the former; 
blind selfishness or aggression by the 
abundance powers will bring on the latter 
alternative. It is simply a question of the 
whole before the part, where the larger the 
whole the better it will be for the collective 
security and collective welfare. 

In this readjustment the United States, 
being among the most conspicuous of the 
abundance nations, must do its part 
toward redressing the situations that 
carry the seeds of new world conflicts. 


The American people must make a choice. 
They may either bear their fair share of 
the world’s burdens, or they may continue 
putting emphasis on isolation and self- 
sufficiency; as long as the latter policy 
predominates it must be supported in full 
by adequate national military defense. 
It will be perilously unfair to the American 
people and the military services to refuse 
international responsibility and at the 
same time weaken American military 
power to a degree where it cannot sustain 
the irresponsible and independent position 
which the popular voice wrongly or rightly 
demands. 

The dominant economic power of the 
United States could set an unusually 
opportune example in world affairs; in 
fact, it may be said that no international 
problem of collective concern can be 
solved without the participation of this 
country. It will be folly for the Ameri- 
cans to expect to have a part in interlock- 
ing economic problems without accepting 
commensurate political responsibility in 
meeting them. American patriotism and 
the future use of American military power 
must have their rightful place in interna- 
tional evolution. If security can be 
found in collective action by all nations, 
no loss of American prestige or pride need 
follow the throwing of American power 
into a common fund. 

Cooperation at Geneva among the 
United States, the British Empire, the 
Soviet Union and France could have 
significant results in maintaining world 
peace; not in the form of alliances for 
plunder and balance of power, but to 
promote collective security in the limita- 
tion of war. That collective security in 
the long run must come through economic 
planning and the amelioration of economic 
extremes between the abundance and the 
deficiency powers, with full appreciation 
of the prospect that virile and powerful 
peoples under extreme economic pressure 
must either be fed or fought. 

Retreat is not possible. Populations 
will increase, national needs will increase. 
The tempo of society will increase, and 
world impacts will be more and more in- 
tensified. Power in all its phases is 
accelerating. If it is to be used in armed 
conflict, the human species has seen its 
best days. The secret of progress, pros- 
perity and security will be in a social- 
economic power of adjustments to chang- 
ing environments. 
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The photo above 
shows everyday traf- 
fie congestion in any 
of the principal 
towns in East Texas 
field area. This 
view happens to be 
in Henderson. The 
the left 
shows a crew laying 
a pipeline in the 
East Texas field. 
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Tie EAST TEXAS field, in the north- 
eastern part of Texas within 155 miles of 
the Gulf Coast, was discovered on Septem- 
ber 8, 1930, when C. M. Joiner completed 
his No. 3 Bradford, in Juan Ximinez 
survey of Rusk county, in the Woodbine 
sand of Cretaceous age at 3,592 ft. for 
300 bbl. per day. Within five months, or 
by the end of January, 1931, the new field 
was extended by three large producers, 
one, a mile west, another, ten miles north 
and the other, twenty-five miles north 
from the original discovery; it became ap- 
parent at that time that a very large oil 
field was in the making. By May 20, 
1931, or eight and a half months after dis- 
covery, the East Texas field was produc- 
ing 100,000 bbl. per day from 362 wells; by 
August 16, 1931, or eleven and a half 
months after discovery, the field was 
making 295,000 bbl. per day from 1,815 
wells and on that date the first of the three 
complete shut-downs was ordered by the 
governor of the state and enforced under 
martial law by national guard troops. 
Subsequent development continued at an 
unprecedentedly sustained rate and by the 
end of 1935 there were in the East Texas 
field 19,507 oil wells, while the cumulative 
production from the field, inclusive of hot 
oil (oil produced in excess of the produc- 
tion allowed by the Texas Railroad Com- 
mission) estimated at 125,000,000 bbl., 
reached a volume of some 820,000,000 bbl. 
valued at $648,000,000. The most strik- 
ing feature of the East Texas field isits vast 
and unbroken area of 127,000 acres, 198.2 
sq. miles, which will eventually reach some 
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140,000 acres, 218.5 sq. miles, divided at 
this time into some 3,500 separate produc- 
ing leases owned and operated by over 
1,000 companies and individuals. The 
great number and variety of conflicting in- 
terests in the field, representing the major 
and independent groups of operators, as 
well as the uncertainty of state regulatory 
measures, untried and unseasoned in the 
early life of the field, resulted in several 
periods in which the orderly development 
in East Texas broke down entirely with 
crude oil production exceeding at times 
1,200,000 bbl. per day and prices drop- 
ping to under 10 cents per barrel, necessi- 
tating three complete shut-downs, while 
at other times only the threat of such 
shut-downs brought a semblance of order 
into the field. The price debacles of 1931 
and 1933 originating in the East Texas 
field unavoidably affected crude oil and 
motor fuel prices throughout the world. 
The indefiniteness of the regulatory stat- 
utes together with huge stakes involved 
inevitably caused endless violations of 
“laws in the making’ and numberless 
suits, countersuits and injunctions in fed- 
eral and state courts. Such chaos pre- 
vailed at times in the East Texas field that 
a proposal was once seriously made for the 
United States government to buy the 
whole field, stock, lock and barrel, as a na- 
tional reserve. By early 1936, however, 
most of the major issues appeared solved 
with much credit for the achievement due 
to the Texas Railroad Commission and to 
the Federal Tender Board operating under 
Connally contraband oil act. A factor of 
great importance in stabilizing the condi- 
tions in the East Texas field was the educa- 
tion of operators, large and small, in practi- 
cal economics of the oil industry and in the 
conservation of available reservoir energy 
for production of the greatest volume of 
oil with least expense. Two remaining 
serious problems which will occupy the at- 
tention of the oil industry in 1936 are: (1) 
the means of curtailing the continued un- 
economic and harmful drilling develop- 
ment, which may eventually result in 
smaller cumulating recovery, and (2) the 
correction of the basis of proration in 
order to consider at least partially the 
acreage factor to compensate proportion- 
ately the property owners, both fee and 
lease, and to insure an even water en- 
croachment throughout the field. 

The enormous size of the Fast Texas 
field and of its crude oil reserve, estimated 
in this article at 4,500,000,000 bbl., nat- 
urally made this field of great importance 
to the individual oil companies with large 
acreage in the field, with several of the 
major American companies carrying up to 
50 percent of their crude oil reserves in 
this one pool. The size of the develop- 
ment campaign, including drilling of 19,- 
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500 wells, building of some 70 refineries 
and 22 natural gasoline plants, laying 
down of hundreds of miles of trunk and 
gathering pipelines as well as the new 
building and the accelerated activity in 
the related branches of the oil, steel and 
other industries, involved an expenditure 
of over $500,000,000 during the worst 
years of depression, undoubtedly at least 
somewhat alleviating the national emer- 
gency. The Rusk, Gregg, Upshur and 
Smith counties of Texas in which the East 
Texas field is principally located have in- 
creased their population from 124,000 in 
1930 to 275,000 in 1935, an increase of 
121.8 percent, in a measure suggesting the 
employment value of the East Texas field. 
At the height of activity in 1932 and 1933 
probably as many as 350,000 people were 
finding livelihood in the area of the East 
Texas oil field. Population of three prin- 
cipal cities in East Texas area, Tyler, 
Longview and Henderson, increased from 
25,000 in 1930 to 61,000 in 1935, an in- 
crease of 144 percent. 

The major features of the East Texas 
oil reservoir are: its shoreline character of 
deposition of the Woodbine sand; very 
high permeability of the sand; solution of 
all of the natural gas in the oil; and the ef- 
fectiveness of the water drive which 
promises an unusually high percentage of 
recovery. Among the many outstanding 
engineering advances in the field can be 
noted: the very high speed of drilling with 
wells being completed to 3,700 ft. in seven 
days over-all time; development of stage 
gas-lift; modernization and standardiza- 
tion of the pumping equipment; and de- 
velopments within the natural gas indus- 
try in the field. Gas lift and pumping 
equipment is currently occupying the at- 
tention of oil companies and equipment 
manufacturers as more and more wells will 
require mechanical lifting. Of the 19,500 
wells currently producing, some 4,000 are 
equipped for artificial lift, but of these 
only some 2,000 are now actually on gas- 
lift or pump. 

It must be emphasized that only the 
unusually large areal extent of the East 
Texas field, together with the absence of 
free gas, permitted the abuses inflicted 
upon the field to pass either without seri- 
ous damage or to be corrected by complete 
shut-downs; without doubt any other 
field in the United States would have been 
hopelessly ruined and flooded if de- 
veloped and produced as the East Texas 
was in 1931 and 1933. 


Development 
Prior to the discovery of the East 
Texas field an extensive search for oil 
fields was conducted throughout the 
Woodbine sand depositional basin of 
northeast Texas. The Mexia-Powell fault 
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zone development, including South and 
North Groesbeck, Mexia, Wortham, South 
and North Currie, Richland and Powell 
fields, ended in 1924 with the discovery of 
the Wortham pool, while in 1926 and in 
1927 two small fields, Nigger Creek and 
Cedar Creek, were opened along the 
Tehuacana fault zone about four miles 
due west from Mexia. All efforts to ex- 
tend Mexia-Powell chain of fields north 
and south failed, though major faulting to 
which these fields are related continues in 
both directions as can be seen on map (page 
















131). Mexia-Powell fault zone discoveries 
were due entirely to surface geological 
work, though secondary small fields were 
opened after detailed subsurface work. 
Subsequent wildcatting, spurred by spec- 
tacular recoveries from the Woodbine 
sand, extended eastward into the basin 
and was contemporaneous with the in- 
troduction and wide usage of core-drilling. 
In 1927 Humble Oil and Refining Com- 
pany discovered production on the south- 
east flank of the inland Boggy Creek salt 
dome, a core-drill prospect, which de- 





veloped into a small oil field; while in 1929 
Pure Oil Company discovered the Van 
pool on deep seated inland salt dome, also 
after core-drilling and a subsequent check 
by seismographs. The Van pool proved 
to be the largest Woodbine sand field dis- 
covered up to that time and it caused a 
flurry of wildcatting throughout the basin. 
All this search for new fields was naturally 
confined to promising anticlines or salt 
domes found by various methods of ex- 
ploration, though smaller wildcatters were 
drilling on suspicion only or without any 
foundation except for a few leases. Since 
the East Texas field, as will be shown later, 
is located on a gently dipping monocline 
without any reversal there was but little 
chance for its discovery by one of the 
major companies and in actual fact this 
largest field in United States was opened 
by ordinary wildcatting and was due to 
the typical persistence of a wildcatter 
against all odds. 

The most remarkable feature of the de- 
velopment of the East Texas field is the 
rapidity with which the field spread out. 
As indicated on the map the discovery 
well was located in Juan Ximinez survey 
of Rusk county in the South (Henderson) 
sector. C. M. Joiner actually started 
drilling of his No. 1 Bradford in August of 
1927, but due to the inferior equipment 
was forced to abandon the first test at 
1,098 ft. in February of 1928; No. 2 Brad- 
ford was started in April of 1928 but this 
hole was also lost at 2,518 ft.; No. 3 Brad- 
ford was started late in 1929 and after 
many delays due to financial difficulties it 


Above is a typical one- 
well heavy geared elec- 
tric pumping unit on a 
fully equipped but still 
flowing well. On the 
left is a typical small re- 
finery in the East Texas 
field. 








showed for an oil well at 3,592 ft. on Sep- 
tember 8, 1930, and was completed as a 
300-barrel producer on October 3, 1930. 
Thus it took C. M. Joiner 3 years and 2 
months to complete the discovery of the 
East Texas field which was destined to be- 
come the pivot point of the world’s oil in- 
dustry for many years and where later 
wells were being completed in 6 days. 
Deep Rock Oil Company No. 1 Ashby, 
also in Juan Ximinez survey, one mile due 
west from the discovery well was the first 
extensioner and also the first large flowing 
well coming in on December 4, 1930, for 
3,000 bbl. per day initially. Ten miles 
due north E. W. Bateman No. 1 L. D. 
Crim, in E. G. Sevier survey in Central 
(Kilgore) sector, Rusk county, was brought 
in on December 28, 1930, for 10,000 bbl. 
per day initially from 3,652 ft.; and one 
month later, on January 26, 1931, Mon- 
crief and others No. 1 Lathrop, in William 
Robinson survey in North (Longview) 
sector, Gregg county, 15 miles due north 
from E. W. Bateman’s No. 1 L. D. Crim, 
was completed for 12,000 bbl. per day 
from 3,587 ft. At this stage of develop- 
ment the oil operators were faced with an 
unprecedented and unique picture, an oil 
field with four completed oil wells spaced: 
one 1 mile west, one 10 miles north and 
one 25 miles north from the discovery 
well. At first it was generally presumed 
that two or three fields were discovered 
along a north south line of folding, but 
subsequent completions filled in the gaps, 
indicated the shore-line type of Woodbine 
deposition and extended the width of the 
East Texas, until to-day it is 42 miles long 
and from 4 to 8 miles wide, covering 127,- 
000 acres or 198.2 sq. miles. But early in 
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the life of the field without definite struc- 
tural information, which was, if anything, 
negative since all four wells encountered 
production in the Woodbine sand at about 
the same depth, there was not much buy- 
ing of leases on the part of major concerns 
and that factor allowed hundreds of in- 
dependents to purchase leases cheaply and 
without undue competition, a develop- 
ment which was assisted by the fact that 
the land was divided into thousands of 
small and large tracts. 

To the end of 1931 a total of 3,732 oil 
wells was completed in the East Texas 
field with active drilling campaign starting 
in May of that year, thus indicating aver- 
age daily completions between May 1 and 
December 31 of 15.22. In 1932 the giant 
field witnessed its most active develop- 
ment campaign and ended the year with 
9,384 producers, a gain of 5,652 wells for 
the year or a daily average of 15.5 comple- 
tions, with the peak reached in June with 
a total of 678 wells or a remarkable daily 
average of 22.6 wells. The period of 
demoralized crude oil market during the 
first eight months of 1933 resulted in com- 
pletion of only 934 wells, a daily average of 
but 3.84 wells, but $1.00 per barrel crude 
in the later part of the year brought the 
number of completions during the last 
four months to 1,342 or to 11.0 per day, 
ending the year with 11,891 oil wells. 
Maintenance of crude oil price in the East 
Texas at $1.00 per barrel in 1934 and 1935 
kept the number of completions at a high 
level during these two years, 1934 register- 
ing 3,616 new wells, 9.88 per day, and 1935 
registering some 4,000 new wells, 10.96 
per day. At the end of 1935 and early in 
1936 the rate of new completions dropped 
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This 
one is equipped with a 1,500 bbl. cracking 
still. 


A refinery in the Longview sector. 


to around 7.0 per day, though the in- 
creased crude oil price of $1.15 per barrel 
made effective January 8, 1936, is ex- 
pected again to stimulate new drilling, 
temporarily which should prove to be the 
final spurt after which new work will 
show a steady and continuous decline. 
Unless strict regulatory measures are 
adopted curtailing new development it is 
anticipated that the total number of 
producing oil wells in the East Texas field 
will reach 24,000 in the area proven to 
date, while additional 1,500 wells may be 
completed in gradual extensions of the 
productive limits into the marginal area 
on the east and west flanks of the field, 


A typical jack wellinstallation, connected 
to a back-crank unit. 
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TABLE 1 


Well Spacing 


Well 

Number Estimated Spacing 

Wells Area acres acres per 
well 
December 31, 1931..... 3,732 92,000 24.67 
December 31, 1932..... 9,384 105,000 11.19 
December 31, 1933..... 11,891 110,000 9.26 
December 31, 1934 15,507 115,000 7.40 
December 31, 1935..... 19,500 127,000 6.50 

TT 24,000* 127,000* 5.28° 


*In this table is not included an additional mar- 
ginal area to be developed in the coming years which is 
estimated at 13,000 acres and which may include 1,500 
wells, or a spacing of one well to 8.65 acres, wider 
spacing being due to small recoveries per acre. 


thus bringing the total ultimate number 
of oil wells in the field to 26,000. This 
total should not be far from the final num- 
ber of wells regardless of the continuance 
of the liberal attitude of the Railroad Com- 
mission since by the end of 1937 it will be- 
come apparent to the most optimistic 
producers that new completions will be 
uneconomic and unprofitable to their own 
pocketbooks. Appreciable extensions of 
the East Texas field on the east flank are 
anticipated because many early edge fail- 
ures have penetrated the sand in haste 
and with heavy mud pressure and were 
abandoned as dry even if encountering few 
feet of Woodbine sand, while at this time 
careful handling of completion of edge 
wells either washing them in with oil or 
drilling in with cable tools results in fair 
wells, flowing or pumping, even with 6 
inches to one foot of sand. 

East Texas field has been in the past and 
is being now grossly over-developed, the 
Texas Railroad Commission having long 
ago assumed in effect, to put it mildly, a 
laissez faire policy, though its regulations 
started with one well to 20 acres and were 
subsequently amended to one well to 10 
acres. It is a fairly general and impartial 
consensus that due to effective water drive 
and high permeability of the Woodbine 
sand one well to 10 acres in East Texas 
would have recovered as much oil as will 
ever be recovered by any greater number 
of completions above this average, which 
would have meant a maximum of 14,000 
wells. In fact probably more oil would 
have been recovered with wider spacing 
since indiscriminate and hasty drilling has 
already resulted in incalculable damage to 
the reservoir through defective casing or 
cementing work of smaller operators using 
second hand pipe and either unreliable 
cementing contractors or cementing with 
insufficient volume of cement. While 
such defects are already eminently ap- 
parent in the field, more particularly in 
permitting water from non-Woodbine 
sources to penetrate the producing forma- 
tion with some 250 wells now showing 
such infiltration, in the future with declin- 
ing reservoir pressures, wear from time 


and from mechanical lift, and with super- 
ficial abandonment and plugging of margin- 
al wells great difficulties and troubles are 
anticipated by responsible operators. It 
is not too much to state that whole sec- 
tions of the field may be eventually prema- 
turely abandoned due to unsatisfactory 
work in the past. Table No. 1 shows pro- 
gressive spacing of wells in the past and as 
anticipated in the future. 

The East Texas field is expected to flow 
the greatest proportion of its daily produc- 
tion naturally for many years to come. 
With the cumulative production to Jan- 
uary 1, 1936, equal to some 820,000,000 
bbl. it may be safely predicted that a to- 
tal of at least 2,250,000,000 bbl. will be 
produced by flowing wells which, under 
current rate of production of 450,000 bbl. 
per day, will mean about 8.7 years of flow- 
ing life, or until 1944. Of course, any 
change upwards in the daily allowable, as 
will be shown later in the article, would 
alter the situation entirely and would re- 
sult in the field reaching a pumping stage 
within two to four years, depending upon 
excess allowable above 450,000 bbl. per 
day. The remaining 2,250,000 bbl. will 
be recovered by various mechanical means, 
gas-lift and pumping, with last 500,000,- 


000 bbl. probably being marginal and 
barely profitable to lift, depending, of 
course, largely upon crude oil prices at 
that late stage in the life of the field, antic- 
ipated around 1960 to 1965. 

The statistical data on East Texas field 
is presented in Table No. 2 which shows 
production, development, recoveries and 
estimated reserves. 


Proration History 


Tue state proration regulations of the 
East Texas field are based upon the Oil 
and Gas Conservation Act enacted in 1919 
by the State Legislature under authority 
of an amendment voted August 31, 1917, 
which required the Legislature to pass 
laws for conservation and development of 
the natural resources of the state. The 
Oil and Gas Conservation Act of 1919 
prohibited production of crude oil ‘“‘in 
such manner and under such conditions 
as to constitute waste” and the Texas 
Railroad Commission was charged with 
doing ‘‘all things necessary for the con- 
servation of oil’? and with establishment 
of ‘‘such rules and regulations as will be 
necessary to conserve the oil and gas re- 
sources in thestate.’”’ The Railroad Com- 
mission acting under above mentioned 


TABLE 2 


Production, Development, Recoveries and Estimated Reserves of 
East Texas Field 


Probable 
Present Additional Total 
Area Area 
(all marginal) 
ro heed hannah <eNedeee Rees eeneedaneesees 127,000 13,000 140,000 
ey Ae I OI I 6 oo 5 ois wi ccececntocscswecesvess 19,500 19,500 
Average well spacing, January 1936, acres per well.............. 6.51 6.51 
Estimated 24-hour open-flow initial production, through casing, 
4d ha tune eae nheat atti hibee cates dnnetekeebetaeeketdaes 195,000,000 195,000,000 
24-hour open-flow potential production on the basis of hourly 
Ns 55:845:4:45 SOS ASCE AS CREREESNE CAEL SbSS DOES OR NOAA 352,897,680 352,897,680 
Estimated ultimate number of oil wells......................... 24,000 1,500 25,500 
Estimated ultimate average well spacing, acres per well........... 5.28 8.65 5.48 
Total recovery to December 31, 1935, bbl....................... 820,000,000 820,000,000 
Recovery per well to December 31, 1935, bbl... .................. 42,050 42,050 
Recovery per acre to December 31, 1935, bbl... .................. 6,460 6,460 
Estimate of Reserves 
Reservoir conditions: 
Sand porosity, percent 25 15 
ee Cs i cL hee tee cadanesehentesthebaene ee 100 100 
I NN gs cee caneca be cueeeuheneenh . 1,000 —_— 
Gas in solution, under original reservoir conditions, 1,620 
lbs. pressure and 146° F temperature, cu. ft. per barrel... . 355 355 
Crude oil content of sand under original reservoir condi- 
tions, bbl. per acre-foot eee Cree ye Cee ey ree 1,940 1,086 
Estimated 60 percent recovery of crude oil under reservoir 
I, Be IO OE... on on cc ence dccaccecvsceses 1.165 652 
Estimated net recovery after 20 percent shrinkage to atmos- 
pheric conditions, bbl. per acre-foot..................... 932 522 
I, 5556.6 toed eee eee deka Se adesehbn +eae 127,000 13,000 140,000 
Average thickness of saturated sand section, feet............. 37.5 10.0 
Total volume of saturated sand, acre-feet.................. 4,760,000 130,000 4,890,000 
Estimated ultimate recovery per acre, bbl.................... 35,000 5,220 
Estimated Ultimate Recovery, bbl. 4,410,000,000 67,900,000  — 4,507,900,000 
Estimated ultimate recovery per well, bbl................... 185,000 45,200 176,800 
Remaining Recoverable Reserves, bbl. 3,620,000,000 67,900,000 — 3,687,900,000 
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Potential Mop of East Texas 
Barrels Per Hour 


In Effect Prior to Jan 31,1936 
Total Wells 19,702 
Marginal Wells 8,243 
Hourly Potential 14,827,255 Bb. 
Daily Allowable 436,11! Bbi.(2.70%) 








statutes and after open hearings promul- 
gated various regulations which were 
altered and changed from time to time as 
new developments and various court rul- 
ings demanded. State legislature also 
added periodically new statutes to correct 
defects indicated by court decisions. 
Detailed discussion of proration de- 
velopments in the East Texas field is not 
the object of this article and could not pos- 
sibly be undertaken in the brief space 
available and consequently only a brief 
summary of the more vital changes in 
regulations is presented chronologically 
on the development chart (p. 100) on which 
proration rulings and court decisions are 
correlated with the actual field develop- 
ments directly affected: allowable and 
actual daily production for the field; 
actual average daily production by wells; 
rate of completions per month; and changes 
in the price of the East Texas crude oil. 
Numberless violations of East Texas 
proration regulations took place through- 
out the past life of the field and not all ills 
are corrected at this time. Violations 
covered every imaginable phase of pro- 
duction, refining and transportation, such 
as: gross overproduction of individual 
wells and leases, with a number of wells 
having each produced to date in excess 
of 500,000 bbl. of hot oil; securing allow- 
able production on undrilled wells with 
only surface flowing equipment hooked to 
other actual producers; operating by- 
passes on pipelines; flowing only one well 
on the lease to cover a number of dead 
wells; receiving untendered oil or shipping 
several times on same tenders; various 
operations with fugitive oil (produced 
from wells into creeks and then pumped 
out); various operations with pit oil (se- 
curing permits to refine unrefinable pit 
oil and then running crude oil from wells 
on such permits and/or overestimating the 
capacity of such pits); etc., ete. In 1933 
and 1934 the Violation Department of the 
Railroad Commission filed 1,607 and 646 
violations respectively, in but very small 
number of which judgments were secured. 
More serious crimes were committed in the 
field, including actual theft of oil by tap- 
ping wells and gathering lines, non- 
payment of royalties and taxes, forgery of 
tenders and the unavoidable political 
graft to secure drilling permits on one and 
two-acre tracts, to obtain tenders on hot 
oil, or to protect committed violations and 
crimes. Neither state nor federal or- 
ganizations working in this large field were 
free from graft and favoritism, and many 
investigations of investigators were made 
and resulted in major shake-downs. Nor 
were these weaknesses humanly avoidable 
considering the immensity of the area of 
the field, 19,500 spigots each able to make 


(Continued on page 109) 














Potential Map of East Texas 
Barrels Per Hour 


in Effect After Feb. |, 1936 


Total Wells 19,739 

Marginal Wells 11,048 

Hourly Potential 11,949,260 Bbl. 
Daily Allowable 433,992 Bbi.(2-85%) 





The adoption of the new potential map has resulted in the increased allowable of best wells 

in the field from 27.0 bbl. to 28.5 bbl. per day, thus giving the center “‘fairway”’ portion of 

the field a larger percentage of the total allowable, while at the same time increasing the 
number of marginal wells, which are allowed 20 bbl. per day, from 8,243 to 11,048. 














Allowable Calculations 
Based Upon 


“UMPIRE SYSTEM” 


May 16-July 1 
potential, acreage and per well 
3 district umpires 
July 2-August 16 r - 
tial, acreage an rwe 
Ennecabined control in Tyler 
August 16-September 5 
Complete shut-down under ‘Martial 
Law” with 1,100 militiamen in the field 
DIRECTLY UNDER RAILROAD COM. 
. flat per well 


Nov. 7-Nov. 10 
Nov. 1l-Feb. 4 
Feb. 5-March 15 
March 16-31 
April 1-15 
April 16-30 
May 1-15 

May 16-31 
June 1-15 
June 16-30 
July 1-18 
July 19-31 


Sept. 16-30 


Oct. 1-14 
Oct. 15-Nov. 30 


Dec. 1-9 37 

Dec. 10-17 66.6% per well; 33.3% 
to pressure and acreage 
Field Shut-Down 

28 bbl. flat per well 


Reservoir pressure and 
per well 


36 bbl. flat per well 
Sand thickness, Reser- 
voir Pressure and Per 


Dec. 18-31 


Jan. 1-9 
Jan. 10-March 9 


March 10-20 
March 21-April 5 


Well 

Field Shut-Down 
—- of hourly poten- 
tia 


April 6-23 
April 24—Jume 13 


June 13-Sept.7 10.00 “ “ “ “™ 


Sept. 8-30 

Oct. 1-17 

Oct. 18-29 

Oct. 30-Nov. 14 


Nov. 15-30 


Dec. 1-30 
Dec. 31-June 30 


Git gt Yt stated 
nS 
aw 


sé 


july 1-31 
Aug. 1-Sept. 30 


Oct. 1-Nov. 30 


Dec. 1-17 
Dec. 18-31 


Jan. 1-March 31 


April 1-30 
May I-June 30 


July 1-21 
July 22-Sept. 22 


Sept. 22-Dec. 31 


jan. 1-31 
Feb. l- 


2.70 * “ “ i 


2.85 of 1936 edition of po- 
tential map. 


Legislation 


June 14—State Legislature 

Governor R. Sterling summons special session 
of Legislature to enact new conservation laws. 
On August 14 the Legislature passed laws, 
effective immediately, giving Commission the 
authority to consider pool as a whole in 
issuing orders; and also allowing use of reser- 
voir energy factor in its calculations of allow- 


ables. 


November 2—State Legislature 

Governor R. Sterling summons special session 
of Legislature to enact new conservation laws. 
A bill was enacted on November 12, effective 
immediately, including market demand fea- 
ture in the State conservation laws. 


June 16—National Industrial Recovery Act 
signed by President Roosevelt. Oil industry 
directly affected by: 

Sect. 3—covering Codes of Fair Competition 
Sect. 9-C—prohibiting interstate and foreign 
commerce in illegal “*hot”’ oil. 


July 12—Executive Order by President Roosevelt 
Issued under the authority of NIRA—*‘pro- 
hibits transportation in interstate and foreign 
commerce of petroleum and the products 
thereof: produced or withdrawn from storage 
in excess of the amount permitted by any state 
law or valid regulation.” Secretary H. Ickes 
appointed on July 14 to enforce the order 
through the Department of the Interior. 


September 2—Oil Code 

Oil Code becomes effective giving Federal 
Government authority to: control production, 
fix prices, enforce fair practices in marketing, 
enforce minimum wages and maximum work- 
img hours. Secretary H. Ickes appointed 
Federal Oil Administrator. Section 4. Article 
Ill of the Code specifically allowing Federal 
Government to limit production was found 
te be omitted from the copy of the Code 
signed by President Roosevelt, an ommission 
corrected only on September 25, 1934, or a full 
year after the code went into effect, thereby 
nullifying all prosecution against “hot” oil 
producers. 


October 25—Federal Tender Board 

Federal Tender Board appointed under Code 
authority with headquarters in Kilgore, 
Texas. 


December—State Tender Board set up in East 
‘exas 


a7 21—Connally Oil Bill 

S. Congress passes Connally Oil Bill which 
od shipments of oil and its products in 
excess of State’s allowables in interstate and 
foreign commerce, substituting for Section 
9-C of NIRA voided by U. S. Supreme Court on 
January 7. 
Federal Tender Board is re-established in the 
East Texas field on March 2. 


May 13—State Legislature 

State law empowering the State to confiscate 
and sell at auction all illegally produced oil is 
passed by State Legislature and signed by 
Governor Allred, effective immediately. 


Court Suits and Decisions 


Sept. 
Texas 
Danciger case—attack on proration enforce- 
ment in Texas Panhandle; Court sustained 
Railroad Commission with decision subse- 
quently affirmed in District Court of Civil 
Appeals and in State Supreme Court. 


28—District State Court at Austin, 


June 25—Three-Judge Federal Court 
MacMillan case—attack on validity of the 
Texas Conservation Act and the Railroad 
Commission’s authority to issue proration 
orders; Court ruled Conservation Act valid 
but that Commission exceeded its authority. 
The conservation laws were held to apply to 
individual wells and not to the field as a 
whole as was interpreted in Commission 
orders. 


February 18—Three-Judge Federal Court 
Constantine et al case—attack on the legal- 
ity of Martial Law in proration; Court held 
use of bg ee Law in proration illegal and 
the U. S. Supreme Court upheld the decision 
on Dec. 12, 1932. 


May 20—I-st Peoples Petroleum Producers, 
Inc. et al case—attack on the Commission 
orders contending they were based upon 
market demand and not upon conservation 
of physical waste. 


October 24—2-nd Peoples Petroleum Pro- 
ducers, Inc. et al case, postponed previously, 
similar suit— 

Federal Court held statute under which the 
Commission was issuing orders was valid, 
but that the Commission exceeded its au- 
thority by issuing orders for the purpose of 
limiting production to market demand, 
specifically prohibited. 


January 27—Federal Court 

Rowan and Nichols case—attack on Com- 

mission orders claiming that the flat per 

well allowable is illegal as discriminating 

against best properties in favor of less favor- 

ably located leases; Court held the per well 

flat allowable illegal. 

February 13—Texas Supreme Court 

Danci riger case—Court upheld the use of 
**reasonable market demand factor” in the 

Commission’s orders. 


May 26—Federal Court 

Hunt et al case—attack upon allowable of 
827,000 bbl. per day as causing physical 
waste, and upon method of proration which 
did not take into consideration acreage fac- 
tor; Court upheld the Commission and the 
case was not appealed. A similar action is 
anticipated in 1936. 


December 14—Federal Court 

Amazon and Panama case—attack upon 
constitutionality of proration orders of the 
Commission as being based upon findings of 
federal agencies and not upon open hearings 
on physical and economic waste; Court 
upheld the Commission. 


December 14—Federal Courts 

Amazon and Panama case—attack upon 
constitutionality of the NIRA as related to 
the Oil Code; Federal Judge Bryant held Oil 
Code invalid: U. S. Circuit Court of Appeals 
on May 23, 1934, in New Orleans reversed 
Judge Bryant’s ruling; U. S. Supreme Court 
on January 7, 1935, reversed the decision of 
the Court of Appeals and held section 9-C of 
the NIRA unconstitutional. 


May 27—NIRA 
U. S. Supreme Court declares NIRA uncon- 
stitutional. 


June 12—Texas Supreme Court 

>. H. Brown and Commission vs Humble 
case—a suit testing the validity of Rule 37 
giving the Commission right to regulate 
spacing of wells; Court ruled that the ““Com- 
mission has the power, under the conserva- 
tion statutes, to promulgate a spacing rule 
as was done, regulating drilling of oil wells, 
and to provide for exception to the rule to 
protect vested rights and to prevent waste.” 
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Cooper-Bessemers have what it takes to get 
to the top and stay there. 


The new Type-12 twin gives greatest capacity 
per engine dollar. 


Cooper-Bessemer Diesels with patented at- 
mospheric relief injection are outstanding for 
rotary drilling. 


The GAO—40 H. P. single cylinder horizontal 
gas engine is still the “champ” of low costs 
over long periods. 


Cooper-Bessemer 800 —1500 H. P. compres- 
sor units are dependable above all. 


Topnotch performance puts Cooper-Bessemer 
Diesels at the head of the list for oil-line 


pumping. 


While these engines are uppermost in your 
mind, better write for interesting details. 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio PLANTS 
2% West 43rd St Mills Bidg 
Ne Washington, 0 


Grove City, Pennsylvanio 

640 East bist St 201 East First St 63! Spring St 
- Los Angeles, Calif Tuls kishoma Shreveport, Le 
Magn ¢ Esperson Bidg 

De exas L. W. Rogers, 6 Finsbury Square, London, E. C. 2 Houston, Texas 
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SIBVONINUY 


Subsurface structure. productive formation thickness and 
development map of the East Texas field. Located in Up- 
shur. Gregg. Rusk. Smith and Cherokee counties of Texas. 
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CHECK THE ADVANTAGES 


of all 3 of these 


SELF-CHECKING 


WELL SURVEYING 
INSTRUMENTS 


H-K Clinograph 


Records in single readings, accurately and automatically by photog- 
raphy, both the amount and the direction of inclination. Uses 
floating compass not subject to breakage; is self-checking and 
reliable. Used in open holes only. Lowered on a sand or bailing line 
at a speed ranging from 400 to 800 feet per minute. Records on 
paper discs are available within five minutes after removing instru- 
ment from hole. (U. S. Patent 1,812,994, and others pending.) 


SURWEL Clinograph 


The most accurate and reliable method ever devised for making 
underground surveys of bore holes, providing a true map of the 
course of the well at all depths, prepared from actual photo- 
graphic records. Not affccted by Tortuosity nor by Magnetic 
Infiuence nor human errors when recording. Self-checking, makes 
two surveys in one round trip, one going in and one coming out. 
Speedy operation, requires less rig time than any other instrument. 
(U. S. Patents 1,124,068; 1,812,994; 1,959,141; 1,960,038; 
2,012,455; 2,012,456, and others pending.) 


SY FO Clinograph 


Records accurately on paper directly readable, the vertical devia- 
tion of a bore hole without the use of dangerous acids. Is speedy, 
self-checking, simple to operate and inexpensive. Can be used on 
a wire line or as a “Go-Devil’”’ running inside the drill stem or on 
sand or bailing line in open hole. (U. S. Patents 1,962,634; 
2,013,875, and others pending.) 


SPERRY-SUN WELL SURVEYING COMPANY 


1608 Walnut Street, Philadelphia. Pa. 
, 
TULSA, OKLAHOMA HOUSTON, TEXAS LONG BEACH, CALIF 
425 Petroleum Building 3118 Blodgett Avenue 549 E. Bixby Rd., (3890 Block—Atlantic Ave.) 
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For some purposes pre-formed lines offer certain advantages which justify their higher 
cost. UNION pre-formed (“UNION-FORMED”) lines possess the outstanding characteristic 
of all UNION Wire Lines—EXTRA durability. Among the special advantages of the pre- 
formed construction are: 


Strands resist unraveling when rope is cut; internal stresses are reduced, increasing 
ability to withstand fatigue, and giving longer life under bending conditions; pre-formed 
ropes resist kinking and are more easily handled. 

The photo shows a group of Oklahoma oil men who find UNION Lines dependable and extra-durable. Well 
is original Binger deep-test, Caddo County, Oklahoma. Left to right, the men are: Sid Teliferro, water pumper: 
Hal Gruber, Union Wire Rope Corp.: Hugh Rapp and Bob Rapp. General Supt., and Vice Pres. and General Mar. 
Denver Prod. & Ref. Co.; C. Tudtedge, back-up man; Jack Woolems, fireman; Pete Walton, fireman; Chas Walton, 
driller: E. Hale, back-up man; W. M. Niday, derrickman; H. Rains, pipe racker: M. C. Golden, derrickman, 
E. B. Whatly, pipe racker; F. D. Collins, custodian; Bill Henson, driller; NANNIE, The Mascot. 


UNION WIRE ROPE CORPORATION 
Executive and Sales Offices: 601 Beacon Life Bldg., Tulsa, Okla. 








Factory and General Office: Kansas City, Mo. Branch: Portland, Ore. W Texas 
In Mexico: JARECKI MFG. CO. Export Agents: 
E. O. CHAPA. (except Mexico) 
P. O. Box 604, Distribut Mid inent, New Mexico LUCEY EXPORT CORP., 
Tampico, Tamps, and Eastern Oil Fields Woolworth Bidg.. 
Mexico. Stocks New York: Broad St. 
at Tampico MARION MACHINE FOUNDRY & SUPPLY CO.., House, London 


Rocky Mountain Fields, except New Mexico 
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some $10,000 per day, 3,500 separate prop- 
erties, 1,000 operators and miles upon 
miles of buried pipelines. To regulate 
and control this area of some 200 sq. miles 
but few salaried agents of the Railroad 
Commission and of the Federal Tender 
Board were and are available, and until 
very recently these agents did not even 
have the support of the courts. Indeed 
results achieved by the Railroad Com- 
mission in the face of enormous difficulties 
and against odds are remarkable at this 
time. The East Texas field has been a 
huge and successful laboratory in which 
scientific methods of approach to the 
mechanics of proration have been tested 
and in which the attendant legal questions 
were solved through hard tests of their ap- 
plicability and constitutionality. Even 
if to-day three major problems remain un- 
solved in the East Texas field, continued 
close drilling, proration without considera- 
tion of acreage factor and without suffi- 
cient differentiation between good and 
edge properties, they are unsolved only 
because the state obtained sufficient 
regulatory powers too late to evolve an 
equitable solution, and it is more than 
probable that 1936 will see major efforts 
made to discontinue drilling and more 
equitably to prorate production. The 
problem at this time is by no means in- 
soluble, on the contrary the continuance 
of the laissez faire policy as far as new 
drilling is concerned will confront the 
Railroad Commission with an increas- 
ingly difficult task of lowering the per well 
allowable and further discriminating against 
good properties in favor of poorly located 
and overdrilled tracts. Indeed some ad- 
justment is desirable from considerations 
of conservation since slowing down of 
production in closely drilled sectors will 
result in more even water encroachment 
and more even distribution and more 
gradual decline of reservoir pressures. 
Possible equitable solution may involve 
allowing 175,000 bbl. of the total allow- 
able of the field to the acreage, 1.35 bbl. 
per acre, and 250,000 bbl. to the poten- 
tials, which are in direct relationship with 
the oil saturated thickness of sand, but 
differentiating more proportionately than 
is done at this writing: for example per- 
mitting 8 bbl. per day to wells with an 
hourly potential of 400 bbl. and allowing 2 
bbl. per 100-barrel increase in hourly po- 
tential, or to 20 bbl. per day for wells with 
an hourly potential of 1,000 bbl. Un- 
questionably objections will be raised by a 
few operators suffering cuts from 20 bbl. 
to 10 or 12 bbl. per day, but if the current 
rate of drilling continues unabated and if 
the total production from the field is not 
increased above the proved maximum ef- 
fective rate of about 450,000 bbl. per day 
the average per well allowable will have to 
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be reduced to 15-18 bbl. per day, or not 
much higher than the suggested minimum. 
Once drilling is discontinued apportioning 
of acreage to leases would not present a 
difficult task and it would have to be done 
but once. The above suggestion is of- 
fered only as an illustration of a more 
equitable proration and naturally many 
similar variants can be worked out, one of 
which may prove to be acceptable to all 
concerned. Such change will necessarily 
require the reduction of the marginal well 
minimum from the present 20 bbl. to 10 
or 12 bbl., but such reduction below 20 
bbl. is unavoidable anyway whenever 
total producers in the East Texas field 
reach 22,250 and if the field is to be 
kept within 450,000 bbl. per day allow- 
able. 

The lesson of the East Texas field, how- 
ever, has been well worth while and will 
not be lost. In all new fields now being 
developed and those that will be discov- 
ered in the future the Texas Railroad 
Commission has been recently and will 
continue to issue sane regulations based 
upon tried precedents, with irresponsible 
operators left without recourse to injunc- 
tions, always easily obtainable in the case 
of any new and untried laws. Further- 
more the various state agencies vitally 
interested in the orderly development and 
production of the East Texas field, as well 
as of all other fields, the Railroad Com- 
mission, the Attorney General’s Depart- 
ment, the Comptroller, the Game, Fish 
and Oyster Commission, the Tax Commis- 
sion and the local county authorities, 
which formerly not only failed to co- 
operate but were, in fact, conducting their 
business incommunicado, by early 1936 
gave promise that at least an effort will be 
made for effective cooperative action, 
while information is already available to 
all agencies concerned. With additional 
cooperation of federal authorities, of 
Treasury, Interior and Attorney General’s 
departments, operating under the internal 
revenue and Connally Oil Bill regula- 
tions, the stability of the oil industry in 
Texas is better assured than heretofore. 


Drilling Practice and Costs 

AA drilling in the East Texas field is 
done with medium rotary rigs, though 
earlier in the life of the field many heavy 
rotary rigs were in use. While drilling 
in East Texas is through soft formations, 
still amazing progress was made in that 
field in the speed of drilling and in coordi- 
nation and saving of time in breaking- 
down, moving and rigging-up operations. 
The recent advances in design and the 
improvements in the quality of drilling 
equipment materials used are primary 
contributory factors in making possible 
continuous operations under high speeds. 
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TABLE 3 


Analysis of Drilling Costs in the East Texas Field in 1935. 
Total footage drilled to January 1, 1936—71,200,000 ft. 


ey DIR, a n.cb.0' 00s cicdiidvesssses 
Including: Derrick and its erection..................- 
l-oil and gas separator, 3 x 10 ft............ 
De GHD. ccc ceccssccccccssccccesces 
PRR GRP GIG, oc ccc cccccccccccesccecese 


100 ft. of 10-inch casing... 


PE cc ct ce tbseweseswenesseeeraeens 


RencBeaMigs BAROe. coc cccccccscccccccecececvcseccecceses 
Compensation insurance. ................- 


Hauling 
Supplies 
Repairs 
Bits... 
Cementing 
Depreciation of equipment... 


Depreciation of drill pipe. ...... eeeauen 


Particularly, improved fishtail and rock 
bits allow excellent footage per tour, while 
slush pumps working at high pressures 
and speeds permit unusually fast drilling. 
Contractors drilled the great majority of 
wells in East Texas, though companies 
with a large amount of acreage, such as 
Humble Oil and Refining, Gulf Production 
Company and others, maintained and still 
maintain several rigs themselves in con- 
tinuous operation. 

With the large number of well comple- 
tions opportunity was afforded for the use 
of all types and kinds of drilling equip- 
ment. Much second-hand and old equip- 
ment of heavier types was moved into the 
field from older fields of Texas and Okla- 
homa in 1931 and 1932, but subsequently 
better adapted and more economical fast 
medium rigs and generally lighter equip- 
ment was introduced. Representative 
medium size rigs now in use in the East 
Texas field include: standard combina- 
tion derricks 94 ft. high and 24 x 24 ft. at 
base; 66-inch or 72-inch traveling blocks; 
5 13/16-inch or 6-inch draw works driven 
by twin cylinder 12 x 12-inch piston hori- 
zontal steam engines; enclosed type ro- 
tary table with 20-inch roller bearing; and 
slush pumps of 16 x 7% x 18-inch size. 
By comparison with other fields very light 
boilers are used, usual practice being to in- 
stall two 73 h.p. units operating at a pres- 
sure of 200lbs. Natural gas derived from 
the field is generally used as fuel. The 
19,507 wells completed to December 31, 
1935, possibly averaged 14 days per well 
for a total of 273,000 rig days. At an 
estimated average consumption of 350,000 
cu. ft. per rig day, a total consumption of 
95,600,000,000 cu. ft. of gas is suggested, 
valued at $3,825,000, figuring at a current 
commercial rate of 4 cents per 1,000 cu. ft. 


3,563 ft. of 544-inch OD casing............. 
3,620 ft. of 2-inch upset tubing............ 
80 ft. of perforated 4-inch ODliner......... 
Hauling casing tolocation................. 
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$ 7,118 


$ 4,603 


$ 11,721 


The average time of drilling in and com- 
pleting a producing well in East Texas 
is currently about 9 to 10 days, includ- 
ing moving-in and breaking-down time, 
though wells were completed recently in 
the field in a record over-all time of six days. 

Casing programs vary considerably in 
the East Texas field. 100 ft. to 300 ft. of 
854-inch, 1014-inch or 1214-inch surface 
pipe is set and cemented with from 35 to 
75 sacks of cement. The oil string is 
usually set a few feet above the base of the 
Austin chalk, which rests directly on the 
Woodbine sand in the field. Top of 
Woodbine sand varies in the field from 
3,540 ft. on the east side to 3,850 ft. on the 
west side, averaging about 3,640 ft. The 
casing used for oil string is usually 5-inch 
to 7-inch, though smaller diameters were 
used in the past quite extensively, a prac- 
tice which is not recommended consider- 
ing that the field will probably have a long 
pumping life. The oil string is cemented 
with from 75 to 500 sacks of cement, 
averaging about 200 sacks, and the work 
is usually checked by building up from 600 
to 800 lbs. pressure within the oil string 
for the required test period before drilling 
out the plugs and penetrating the sand. 
After drilling the well into the pay sand a 
4-inch liner is set, unless full-hole cement- 
ing process is used, with either screen or 
perforated pipe, usual penetration into the 
Woodbine sand ranging from 30 to 50 ft. 
in the central part of the field and decreas- 
ing east and west as the oil saturated sec- 
tion thins out. Naturally flowing wells 
are produced through 2-inch or 2%-inch 
tubing. Early in the life of the field 
blow-out preventers were generally in- 
stalled but as reservoir pressures declined 
their use became unnecessary. Mud 
problems do not exist due to the availabil- 





ity of satisfactory local clays, to the 
absence of free gas cap and to low pres- 
sures, which even in the early life of the 
field did not present a serious problem. 
During the last two years low-pressure 
wells on the east side of the field had to be 
completed either with fresh water or oil in 
order to prevent mudding off of the few 
feet of sand present, and recently it was 
found advisable to complete such wells 
with portable standard cable rigs; in fact 
much of the east side of the East Texas 
field is now being successfully re-drilled in 
areas where in the early life of the field 
heavy mud sealed off the thin pinching 
out sand. 

The cost of a completed and fully 
equipped well in the East Texas field was 
$23,000 in 1931, but at this writing the 
costs have dropped to $11,000 or $12,000, 
with a probable 1931-1935 average of 
$15,000, the reduction in the time of drill- 
ing accounting for the greatest saving. 
Drilling ‘‘contract” price is currently as 
low as $1.10 per foot, or about $4,000 for 
an average 3,650-foot well. The total 
drilling development expense, inclusive of 
flowing equipment, for the 19,507 oil wells 
completed to January 1, 1936, was there- 
fore some $293,000,000, while additional 
6,000 wells that may be completed in the 
field in the future will add $72,000,000, 
indicating a total drilling development 
expense of $365,000,000. 

A typical record of a drilling rig in East 
Texas is described herewith, showing re- 
markable and probably elsewhere unsur- 
passed efficiency of crews and of equip- 
ment. This rig, belonging to one of 
the major companies, was of medium 
weight using two 73 h.p. boilers operating 
at a working pressure of 200 lbs. and a 
twin-cylinder 12 x 12 drilling engine. 
From January 1, 1935, to July 4, 1935, 
this rig drilled 21 wells in East Texas 
field, or an average of 8.80 days per well, 
completing one well in six day, two wells 
in seven days each, two wells in eight days 
each, nine wells in nine days each, five 
wells in 10 days each, one well in 11 days 
and one well in 12 days. In the record 
6-day completion 115 ft. of 85-inch sur- 
face pipe was set, while the oil string was 
5-inch OD seamless casing 3,582 ft. long, 
the total depth of the producer being 
3,658 ft. The rig was equipped with 
4-inch full-hole drill pipe and made 14- 
inch hole to 115 ft. and 7%-inch hole to 
the total depth of 3,658 ft. Six bits were 
used, distributed as shown in the ac- 
companying summary. 


Full Hole Cementing and Multiple 
Stage Cementing 


Two specialized cementing practices, 
introduced during the past few years, 
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found wide application in the East Texas 
field. 

Full hole cementing process allows drill- 
ing a full sized hole into the oil or gas sand. 
The screen or perforated liner, of the same 
diameter as the oil string, is screwed to the 
casing string at its last joint with full hole 
cementer just above it. After the oil 
string is run drilling fluid is circulated 
down the full hole cementer to wash the 
space outside of the screen thoroughly, 
and during that operation the screen, or 
liner, is protected by special lining from 
becoming clogged. When actual cement- 
ing operations begin the bottom plug 
forces the sleeve of the full hole cementer 
down uncovering cement outlets and 
permitting cement to pass through the 
outlets up into the annular space behind 
the casing. After cement is set the plugs, 
back pressure valve and the screen lining 
are drilled out, in which operation it is 
possible to use a small diamond point bit 
on the bottom of the tubing, which is ro- 
tated, thus saving the very considerable 
cost and time involved in hauling, making 
up and breaking down of a string of small 
drill stem. The principal advantages of 
full hole cementing, in addition to the 
saving of time and cost, are: (1) in pro- 
viding considerably greater drainage sur- 
face per foot of exposed sand; (2) in pro- 
viding greater screen area; and (3) in 
eliminating expense and difficulties asso- 
ciated with cutting and fishing out of the 
screen or liner when it may become neces- 
sary to deepen the well. In the East 
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TUBING & CASING PRESSURE 


Typical performance of an east edge gas lift installation in the East Texas field 


showing the pulsating action of the flow valves. 
hour clocks for full revolution instead of 24 hours indicated. 


Charts mounted on three 
Courtesy of 


Gas Lift Sales Co. 


Texas field the full hole cementing process 
has been used in more than 2,000 wells, 
with several companies adopting it as a 
standard practice. Some 125 sacks of 
cement are used in full hole cementing a 
5-inch oil string in East Texas and the 
cost of the work is around $435, or about 
$220 above the standard cementing prac- 
tice. 

Multiple stage cementing is not de- 
signed for use under East Texas condi- 
tions if new casing is run, its application 
in that field being limited to wells in 
which used and thereby somewhat weak- 


ened casing or line pipe is to be run, when 
it becomes advisable to cement the whole 
string from top to bottom. In this 
process the lower half of the casing is ce- 
mented by the first or lower stage of ce- 
ment, while the upper half is cemented by 
the second or upper stage of cement which 
goes out through a multiple stage device 
which is similar in operation to the full 
hole cementer. The obvious advantage 
of multiple stage cementing is that con- 
siderably less pressure is imposed upon 
the casing in placing the cement, since it 
is not necessary to pump all of the cement 


Summary of East Texas Well Completed in Six Days 


Number of Bits Kind Size 
1 Fishtail 14-inch 
4 Fishtail 7Ye-inch 
1 Rock Bit 7TYe-inch 


Footage Hours Footage Footage 
drilled Rotated per bit per hour 
115 1 115 115.0 
3,178* 26 795 112.2 
365 10 365 36.5 


* Maximum footage per tour—1,513 ft., minimum—240 ft., average—591 ft. 


Distribution of Time on Record 6-Day Well 


Rotating (actual drilling)........ 
Rigging up and tearing down..................60665- 
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Hours Percent of Total Time 
pine saitennwen 37.0 25.71 
7.0 4 86 
‘ wees 84.0 58.32 
(ethene 6.5 4.51 
4.0 2.78 
5.5 3.82 
144.0 100 00 


* 1.5 hours for breaking down drill pipe; 2.5 hours for running casing; | hour for running tubing and 0.5 hours 


for taking straight hole test (hole tested 2 degrees off at 3,475 ft.). 


The plug was drilled with tubing and a 


diamond point bit and the bit was left on the tubing in the hole. 
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Latest type natural gasoline plant of 
Hanlon-Buchanan at Gladewater, Texas. 


down the entire length of casing and then 
all way up behind the casing. In East 
Texas field 750 sacks are used in multiple 
stage cementing the oil strings from top 
to bottom at a cost of about $300 in excess 
of standard practice, not including, how- 
ever, the cost of additional cement, some 
$45. When used casing is run in the 
East Texas field it is sometimes welded. 
In running a used string of casing, or line 
pipe, a saving of about $2,000 per well is 
involved, reducing the cost of a completed 
well to about $9,700. Considering the 


Concrete foundation on East Texas well 
in a river bottom subject to high floods. 
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very low cost of such completions it is 
indicated that a sound future policy of the 
companies which set used pipe will be to 
drill new wells in the few instances when 
such work will prove to be defective, 
plugging the original producers. 


Production Practice and Costs 


In December of 1935 of the 19,507 
completed oil wells in the East Texas 
field 17,700, or 90.7 percent, were flowing 
naturally, while 1,800, or 9.3 percent were 
using gas-lift or were producing on pump. 
A total of 1,405 wells, or 7.17 percent, 
were making water together with oil, of 
these 1,150 were on the west side and 
were making edge salt water and 225 were 
along the east side and were making 
water from non-Woodbine sources, from 
shallower sands through defective casing 
and in smaller volume from the underly- 
ing Georgetown limestone, where drilled 
in too deep. 

Flowing wells in East Texas are pro- 
duced through 2 or 214-inch tubing with 
open chokes with separator pressures 
ranging from 5 inches Hg. vacuum to 10 
lbs., averaging about 5lbs. Wells making 
salt water are choked down to cut water 
production to the least volume possible. 
Under proration regulations all wells 
must flow their allowed production each 
day and while the great majority of oper- 
ators abide by these rulings, insuring even 











withdrawal of crude oil from the reser- 
voir, a number of smaller operators flow 
one well on the lease to produce the allow- 
able of the whole tract. This practice 
extends to leases with unreported non- 
flowing wells and west side wells making 
100 percent water on which one or few 
wells produce the allowable of dead or 
water wells and thus save to operators the 
expense of installing pumping equipment 
and of pumping, while in the case of wells 
making only water operators secure extra 
oil allowable. The engineering depart- 
ment of the Railroad Commission is mak- 
ing at this time a detailed survey of the 
field to combat such practices, but with 
19,500 wells and over 1,000 operators in 
the field the difficulties of the undertaking 
are self-apparent, more particularly where 
such operators went to the trouble of lay- 
ing underground connections from wells 
still flowing to dead producers. In the 
case of flowing wells in the areas of low and 
declining pressures it is advisable to use 
bottom-hole valves which close when the 
well is not producing thus preventing oil 
from accumulating in the flow string and 
creating a pressure head which cannot be 
overcome when the well is opened for its 
allowable production. Production costs 
of flowing wells in the East Texas field 
probably averaged to-date 514 cents per 
barrel. Of the total volume of 820,- 
000,000 bbl. produced to January 1, 1936, 











possibly around 30,000,000 bbl. were 
lifted by mechanical means, indicating a 
total flowing production to date of 790,- 
000,000 bbl., which cost some $43,500,000 
to produce. In the East Texas field a 
great majority of wells will stop flowing 
naturally when reservoir pressures de- 
cline below 800 to 900 lbs., though indi- 
vidual low pressure wells in areas of 
higher pressures may continue to flow 
until the average pressure in such sectors 
drops below the minimum flowing pres- 
sure. 

After wells discontinue flowing natu- 
rally gas- or air-lift or pumping is resorted 
to. In the East Texas field much ex- 
perimental work is still conducted and 
policies of various companies differ greatly 
as will be shown subsequently. Not 
only is the choice of equipment not gen- 
erally agreed upon for gas-lift or pump- 
ing, but opinion varies as well about the 
choice between these two methods of 
mechanical lift. In the middle of 1933 
the very high rate of daily production 
from the field, which reached 1,200,000 
bbl., resulted in precipitate drop of reser- 
voir pressures from 1,400 lbs. to 1,220 lbs. 
during May and June causing the opera- 
tors to rush much pumping equipment 
into the field and at that time and subse- 
quently a total of about 4,500 wells were 
equipped for pumping. Stabilization of 
production in the second half of 1933, in 
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1934 and in 1935 resulted in equalization 
and very gradual decline of reservoir 
pressure and about half of the pumping 
equipment installed remains idle at this 
writing. 

Gas- and air-lift as applied to restricted 
pools of East Texas type is not the straight 
gas-lift of earlier days of the industry 
when gas-lift was used to increase pro- 
duction of still flowing or high fluid 
level wells to their possible maximum. 
Straight gas-lift was used continuously or 
periodically depending upon capacities of 
wells, principal requirements for this type 
of lift being high pressure and high per- 
meability of the producing formation. 
While straight gas-lift is only an inter- 
mediary step between natural flow and 
pumping, intermittent gas-lift as applied 
to restricted pools is a production method 
that may be effective until depletion. In 
East Texas field with its small allowable 
production per day gas-lift is applicable 
to: 


1. ‘“‘Wells in which the reservoir pressure 
has fallen below the pressure required to 
start the wells flowing after ‘stop-cocking’. 
These wells would flow steadily at low 
rates, but are produced periodically at 
higher rates of flow because of paraffin 
trouble. Wells of this type are common on 
the east side of the field. 

2. “Wells producing water in such quanti- 
ties that the dissolved gas accompanying 





the oil is insufficient to raise both the oil 
and the water. Wells of this type are 
found on the west side of the field and are 
increasing in number. 

3. “Wells penetrating sand of very low 
permeability ”’.* 


Wells on gas-lift in the East Texas 
field are usually equipped with various 
types of kick-off collars or flow valves, of 
which Bryan, Merla and Williamson are 
more generally used; bottom-hole inter- 
mitters of Clark type and others, which 
proved to be very successful in Oklahoma 


*L. L. Foley, “Gas-Lift and Restricted Produc- 
tion’’; A.I.M.M.E. October 1934, Tulsa, Okla. 


A one-well heavy geared pumping unit 
driven by a gas engine, ona fully equipped 
but still flowing well. 














City field, are also in use in East Texas. 
Kick-off collars or flow valves close 
automatically: when the flow of gas 
through them reaches a certain velocity; 
under certain differential pressure; or by 
the velocity of flow of the fluid in the 
flow string. The intermitters are us- 
ually attached on the end of the tubing 
and lowered to the bottom of the well, 
then usual gas-lift connections are made 
and high pressure gas is introduced inter- 
mittently into the tubing or casing, flow- 
ing wells by heads. The valve on the 
bottom of the intermitter automatically 
closes when gas is introduced forcing the 
accumulated oil out and at the same 
time preventing high pressure input 
gas to work against low pressure of 
the sand; when input gas is cut off, 
relieving the pressure, the valve opens 
permitting fluid to rise again above the 
valve. 

Another type of gas-lift apparatus used 
in East Texas is the GPI system, con- 


sisting of a number of differential shut-off 
valves called unloading valves, with 
predetermined shut-off characteristics. 
These unloading valves are spaced in the 
tubing above a single production valve, 
also with predetermined differential pres- 
sure action called a heading valve. This 
GPI system is the most expensive appara- 
tus, as regards first cost, in general use in 
the field but users report that it works 
satisfactorily. 

In East Texas the input pressures in 
gas-lift operations average around 250 
lbs. to 300 lbs., while the average input 
gas/oil ratio varies from 300 to 500 cu. ft. 
per barrel of oil lifted, excepting wells on 
the east side producing from sand with 
very low permeability in which the input 
gas/oil ratio varies from 1,500 to 2,000 
cu. ft. per barrel of oil lifted. 

The cost of installation of small gas-lift 
plants in the East Texas field is around 
$1,300 to $1,500 per well, while over-all 
lifting costs do not exceed six to seven 


Partial List of Equipment Absorbed by the East Texas Field 


(4.35% per well depreciation) 
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(1.67 % per well depreciation, exclusive of repairs) 
et cava cedures eeendee hale neun es 

(4,500 wells equipped to date) 


i tat teh eee ak ed de ch Gidea pad ec Gd med dee eesree's 
Gathering Lines, Oil 
Gathering Lines, Gas. 
Trunk Lines, Oil 


EEE eT RE Le ELT ETE Ee Ee eee 
Field Tanks. 
Farm Tanks 


Engines at Plants 
Engines at Wells 
Engi >» Miscell 





Cement, in wells..... 
Cement, in foundations 


Total Cement: 











Number Length Pipe Weight Estimated 
Units and Rods Steel Value 
ft. tons 3 
12,900 84,000 11,000,000 
9,000,000 
3,150,000 20,000 6,000,000 
5,000,000 
13,500,000 
4,000,000 90,000 3,000,000 
70,400,000 528,000 60,000,000 
1,565,000 63,000 1,400,000 
70,600,000 166,000 21,000,000 
8,000,000 28,000 3,400,000 
3,700,000 28,000 3,000,000 
11,000,000 137,000 14,300,000 
169,265,000 1,040,000 106,100,000 
4,200 6,000 2,500,000 
7,800 230,000 5,600,000 
279 38,000 3,000,000 
12,279 274,000 11,100,000 
Units Horse-Power 
175 28,500 
4,500 90,000 
31,500 
150,500 
Estimated 
Weight, value 
Sacks tons $ 
5,000,000 235,000 4,250,000 
350,000 16,500 300,000 
5,350,000 251,500 4,550,000 


cents per barrel; used light equipment can 
be put in at as low a cost as $500 per well. 
Installations of this type use small com- 
pressors of from 50 to 100 h.p. and can be 
economically operated on small leases. 
However, the greatest economy in gas-lift 
operations, with production costs not ex- 
ceeding those of naturally flowing wells or 
5% cents per barrel, is achieved when 
wells are operated in connection with 
natural gasoline plants, which furnish gas 
gathering lines to wells and then return 
dry gas to various leases at discharge 
pressures often sufficient for gas-lift oper- 
ations, or if these are not high enough dry 
gas is boosted at plants to 300 lbs. as 
Humble Oil and Refining Company is 
doing with residue gas from the plant of 
the Hanlon Gasoline Corporation. The 
cost of installation of new gas-lift equip- 
ment on large properties in East Texas is 
about $1,000 per well, while if such equip- 
ment is installed in connection with nat- 
ural gasoline plants, the cost is reduced 
to $750 per well. The gas in gas-lift oper- 
ationsis re-cycled thus maintaining the gas 
supply. By comparison gas from flowing 
wells averages 2 4 gallons of natural gaso- 
line per 1,000 cu. ft. while gas from wellson 
gas-lift averages 1.75 gallons per 1,000 cu. 
ft. showing relatively small loss of satu- 
ration. L. L. Foley summarizes gas-lift 
operations in restricted pools very well, 
stating: ‘‘gas-lift is the most natural of 
the artificial means of producing oil. It 
may be used economically under re- 
stricted production, especially in connec- 
tion with gasoline plants. Many wells 
which are now being equipped for gas-lift 
will be produced to depletion by that 
method. It is possible that under re- 
stricted production gas-lift may be as- 
suming its proper role and achieving 
its greatest usefulness in the oil in- 
dustry’’. 

Pumping equipment in the East Texas 
field offers endless variety of types. The 
field absorbed hundreds of used pumping 
installations from older fields which were 
moved in when reservoir pressures began 
to decline in 1933 and thus indirectly 
created demand for new equipment in the 
more recent fields since by 1934 most of 
second-hand equipment that was avail- 
able and still usable in 3,700-foot wells 
was moved to East Texas, including en- 
gines, standard and geared pumping rigs, 
central powers, jacks, tanks ete. More 
mature judgment and more deliberate 
choice by the engineering departments of 
the various producers, as well as of the 
principal equipment manufacturers, in 
1934 and 1935, showed definite preference 
for heavier geared pumping installations 
of back-crank and twin-crank types and 
for central geared powers, followed by in- 
dividual standard steel-front units. The 
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general and very sound policy has been for 
heavy units in anticipation of very long life 
of the field, with lighter pumping equip- 
ment confined to the east and west sides 
which are not expected to produce for as 
long a period of time as the fairway. As 
a motive power for pumping units every 
imaginable type of engine was adapted for 
use in East Texas, varying from one and 
two-cylinder gas engines of 25 to 40 h.p. 
to high-speed multi-cylinder small gaso- 
line/natural gas engines ranging from con- 
verted Ford and Chevrolet automobile 
motors with gas carburetors to commer- 
cial units of Waukesha and McCormick- 
Deering type. Electric motors found also 
a fair distribution, though with cheap, or 
free, natural gas available and high rates 
for electricity earlier in the life of the 
field gas engines are by far more preva- 
lent. With recent reductions in the rates 
for electric power and with additional 
wells going on pump the use of electric 
motors may be expected to become more 
general in the next few years. 

Because eventually around 75 percent 
of pumping equipment in East Texas will 
be probably of geared type, suggesting a 
total of 15,000 to 17,000 wells so equipped, 
a very brief review of the history of this 
fairly recent development is of interest. 
The geared type of pumping units was 
first introduced to the oil industry in 1923 
when R. Cason and R. Manning of 
Humble Oil and Refining Company built 
their first unit out of the rear end of a 
truck, subsequent development having 
been taken over by the Lufkin Foundry 
and Machine Company, which built its 
first experimental unit in the same year. 
The earlier history of geared pumping 
units includes few installations in Goose 
Creek and Hull fields by the Humble and 
Gulf companies and their fairly general 
acceptance in Liberty and Spindle Top 
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° 
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fields, all on the Gulf Coast. In the 
Seminole field in Oklahoma some 220 
geared units were installed. In subse- 
quent years geared units took precedence 
over all other types in the Gulf Coast 
area, and it is estimated that up to the 
time of the East Texas field some 3,000 
geared pumping units of all makes were 
in operation. Back-crank geared units, 
while in use for a few years, have been 
greatly improved since the development 
of the East Texas field and at this time 
some 50 percent of new installations of 
geared units are of back-crank type with 
connections to from two to three wells. 
Geared central powers are also much pre- 
ferred over old band-wheel type, unless 
the older type installations have been 
moved to East Texas from older fields. 
Stroke of various units used in the East 
Texas field varies from 36 to 72 inches, 
though with small allowable per well 
maximum stroke actually used is not over 
54 inches. Table No. 4 shows com- 
parison of the initial installation costs of 
central geared powers, back-crank and 
individual geared units under East Texas 
conditions. Many companies in East 
Texas use portable pumping rigs for work 
while permanent units are being moved in. 
New standard steel front pumping rigs 
cost from $4,500 to $6,000 to install, 
depending on the power and weight, while 
used equipment of this type can be put in 
for around $3,000. Very much of such 
used equipment was dumped into East 
Texas but with long pumping life of the 
field it is a matter of but few years until 
such equipment will have to be junked 
and replaced by modern units. 

The pumping costs at this time in the 
case of wells that pump their allowable in 


Reservoir pressure and daily cumulative 
production of the East Texas field. 
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few hours probably do not exceed 10 to 15 
cents per barrel, while in wells that make 
their allowable by pumping continuously 
the costs are 20 to 25 cents per barrel, 
higher costs also prevailing in wells lifting 
large percentage of salt water. The 
complete summary of production costs in 
the East Texas field is presented here- 
with; it must be stressed, however, that 
this summary is only a very tentative es- 
timate that may be greatly altered by sub- 
sequent field developments and engineer- 
ing advances, it is made only to stress the 
magnitude of the undertaking and its vast 
economic importance to producing oil com- 
panies and to equipment manufacturers. 

The following general practices have 
been followed in the East Texas field by 
companies with the greatest number of 
producing oil wells. 

The Humble Oil and Refining Company 
with 1,980 wells made the most thorough 
study of gas-lift and has at this time 95 
wells on gas-lift and is planning to pro- 
duce eventually over 1,000 of its wells by 
this method. Humble is using residue 
gas from its two natural gasoline plants 
and from the Hanlon Gasoline Corpora- 
tion’s plant; in its own plants no special 
compressors are used for gas-lift, but 
Humble constructed a small station with 
two 100 h.p. Clark compressors at the 
Hanlon plant to boost the residue gas to 
300 lbs. and the gas from that plant will 
handle about 200 wells in the Gladewater 
area. The Humble Company has 184 
wells equipped for pumping, of which 36 
are connected to 2 geared central powers, 
34 are on geared back-crank units and 
108 on individual geared units; all are 
powered with single-cylinder gas engines, 
excepting very few with electric motors. 
Some 116 wells are actually being pumped 
at this writing. 


(Continued on page 118) 
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Progressive subsurface reservoir pressure maps of the East Texas field. 
if 


DEC. 8,1933 
Average 1,269.0 Ibs 








The map on the left 


shows the situation before the complete shut-down of December 19-December 31, 1932: the 
center map shows the situation after the complete shut-down; and the map on the right shows 
reservoir pressure conditions after a period of excessive production in 1933 and after about 50 


lbs. were regained. 


Minimum pressure was reached in July of 1933 when it was 1,223 Ibs. 
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Progressive subsurface reservoir pressure maps of East Texas. The map on the left above 

shows the situation after one year (1934) of normal production; the map in the center shows 

the situation after two years (1934-1935) of normal production. The map on the right shows 

water encroachment in East Texas, the area originally underlain by water, encroachment to 
the end of 1935 and the areas where pumping is prevalent. 





A large geared central power installation 
connected to 18 wells. 


Gulf Production Company with 1,182 
wells has installed 15 central powers to 
which some 140 wells are now connected 
and equipped for pumping; in addition 
the company is experimenting with sev- 
eral standard rigs and back-crank geared 
units. 

Atlantic Oil Production Company with 
949 wells in the field has 17 wells on gas- 
lift and but 15 wells equipped for pump- 
ing. All pumping equipment, excepting 
one standard rig, is of geared type, in- 
cluding one central power with six wells 
connected to it and one back-crank two- 
well installation. 

Magnolia Petroleum Company with 
1,012 wells has 279 wells equipped for 
pumping, of which, however, 170 are still 
flowing naturally. The great majority of 
pumping equipment, 264 units, is of heavy 


standard individual rig type equipped with 
single-cylinder gas engines insuring long 
life and sufficiency of power. The com- 
pany is also experimenting with few back- 
crank installations of geared type, of 
which it has three. 

Stanolind Oil and Gas Company with 





874 wells, of which but few are not flowing, 
is concentrating on experiments with 
pumping equipment using in its few in- 
stallations several types available; it is 
more particularly interested in generating 
its own electric power in small substations 
handling around 10 wells each. 

The Texas Company with 418 wells in 
the field has 149 equipped for pumping, 
of which 133 are still flowing naturally. 
Some 103 of the wells so equipped are 
connected to nine central powers, of 
which eight are of band-wheel type and 
one geared; while 35 wells are connected 
to 12 back-crank geared units. The re- 
maining 11 wells are individually equipped 
including 10 with geared type units and 
one of standard type. All pumping 
equipment is powered with single-cylinder 
gas engines, excepting four with electric 
motors. 

Sinclair-Prairie Oil Company with 842 
wells is partial to central powers and has 
over 100 wells so connected. Tide Water 
Oil Company with 682 wells does not 
have a definite policy yet, neither do any 
of the other large companies, such as 
Shell Petroleum, Empire Gas and Fuel, 
Marathon and others, who have but few 
wells ready for artificial lift and who 
prefer to wait until such time as their 
wells will discontinue natural flow, when 
such types of equipment as will be judged 
best under then existing reservoir pres- 
sures and water encroachment conditions 
will be adopted. 

The independent companies and oper- 
ators owning a very large percentage of 
edge leases have an unusually large pro- 
portion of their wells on artificial lift. It 
is estimated that of 2,100 wellsso equipped 
some 800 have standard rig units; 450 are 
grouped with central powers; 400 have 
individual geared units installed; 350 are 
connected to back-crank units; and some 
100 are on gas-lift. While a large per- 
centage of this equipment is of permanent 
nature, many units are light and under- 
powered or used and will need substitu- 
tion within a year or two. Inadequate 


TABLE 4 
Summary of Production Costs and of Equipment Investment in East Texas 
Estimated Lifting Total Ultimate Equipment 
Production Cost Cost Wells Investment 
bbl. ¢/bbl. $ ~ 
Ns os s.cecedeedacedtesna-s 2,200,000,000 5.5 121,200,000 (ine. in cost of wells) 
NL is. gba biti as 4k bv Swe aoa 250,000,000 7.8 18,750,000 2,000 2,800,000 
On pump—clean oil 850,000,000 15.0 127,800,000 ) 
On pump—with salt water. . 700,000,000 25.0 175,000,000 23,500 70,500,000 ** 
On pump—marginal*................ 500,000,000 75.0 375,000,000 
SS. is 6 hare b-d eee wea ees 4,500,000,000 817,750,000 73,300,000 
Nl ica gan ak cine ot, tas derek tal car dalek ea 18.18 


* Production in the latest stage of the life of the field when per well production will decline to few barrels per 


day with high percentage of salt water. 


** Estimate based on an average cost of equipping one well which is around $3,000. 


Of the $70,500,000 some 


$13,500,000 was spent already on 4,500 wells now equipped for pumping, thus indicating that $57,000,000 is to be 


spent in the future. 
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equipment was installed due to the desire 
of smaller operators to have as light as 
possible initial pumping capital outlay. 
It is of interest to note that while major 
concerns have practically standardized 
on slow single-cylinder gas engines, the 
independents have installed a large num- 
ber of high-speed multi-cylinder small 
gas engines, many of which have been 
converted from automobile engines. 

An interesting pumping equipment 
development for the East Texas field, 
beginning in 1936, will be the introduc- 
tion of Reda submergible centrifugal 
electric pumps specially designed for the 
field in a small one-unit model with full 
automatic control. The automatic con- 
trol will permit operation of wells with a 
minimum of manual supervision, inas- 
much as the control mechanism performs 
all the functions of the pumper in starting 


On a tank farm in East Texas. 














and stopping the pump when the allow- 
able has been produced, pumping for the 
predetermined amount of time. Actual 
supervision will be limited to running oil 
from farm tanks. The capacity of pumps 
recommended for the East Texas field is 
300 bbl. per day, indicating production of 
current daily allowable in one to two 
hours, or at a rate high enough to prevent 
any possibility of paraffin accumulation 
in the tubing. Furthermore the absence 
of sucker rods will actually permit pump- 
ing without paraffin accumulation at 
much slower rate of production than 
would be possible with the sucker rod 
type pumps, in which case paraffin is 
deposited on tubing and on the rods due 
in part to the churning action of the rods. 
On a few wells in the East Texas field 
there have been installed Hughes plunger 
lifts, while pneumatic cylinder pumps are 
also being experimented with on some 
few producers. 


Paraffin 

Pararrin does not present as yet 
serious difficulties in the East Texas field. 
With reservoir temperature of 146 deg. F. 
and the settling point of paraffin from the 
East Texas crude of 98 deg. F. the oil flow 
in naturally flowing and in gas-lift wells 
is sufficiently rapid to prevent the crude 
oil from cooling much below the dangerous 
paraffin settling point before it reaches 
the tanks. On the other hand paraffin 
causes considerable troubles in  rod- 
pumped wells and in gathering lines, 
particularly during wintermonths. Both, 
the pumping wells and gathering lines, 
are cleaned either mechanically or with 
various solvents. The use of solvents is 





Above: Typical regulation hook-up for potential test 

on an East Texas well, showing three 4-inch lines 

leading from the well to tanks. 43 key wells in the 
East Texas field are tested periodically. 

Below: A large geared central power installation 
connected to 14 wells. 











This photograph shows a typical 3-well 
back crank geared installation. 


a controversial subject and while many 
users are apparently satisfied, many en- 
gineers in the field are sceptical of their 
effectiveness. 


TABLE 5 
Comparison of the Initial Installation 
Costs of Central Powers, Back-Crank 
and Individual Twin-Crank Pumping 
Units 

(Prepared in cooperation with Walter W. Trout *) 
Factors to be considered: 

1. Maximum amount of daily production required 

during the life of the weli 

2. The life of the property 

3. Number of wells on lease 

4. Amount of money available for equipment 

5. Locations of wells on lease and shape of lease 

6. Surface conditions of lease 

7. Salvage value of installation 

The figures set up below cover the three popular 
set-ups now in general use. Given equipment costs 
cover various manufacturers and the estimated con- 
struction costs cover first class workmanship and an 
Lighter 
machinery and cheaper installation work can be had, 


adequate amount of concrete in all blocks. 


but it would not materially affect the relative costs of 
these three types of installations. 


Central Powers 


Item 1. Total cost of main central power plant $9,780 
100 h.p. geared central power with 

foundation bolts, flexible coupling 

line shafting, roller bearing pillow 

blocks, V-belt drive complete, in- 

cluding idler, and engine clutch, 

$4,650 


* Lufkin Foundry and Machine Company. 


all delivered on East Texas location 
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One 90 h.p. horizontal engine com- 
plete with pump, starting com- 
pressor and air tank eae $2,930 
Install all of the above equipment 
on concrete, furnish engine house, 
fittings, pipe, paint, etc., concrete 
floor in engine house, water and 
gas to be piped to location by 
customer ‘ 2,200 
Assuming 1,000 ft. of pull rods to each well, a cost 
per well in addition to the above will be: 


Item 2. Add for each well on the power a total 
_ bec nuns 


Cost of surface equipment includ- 


3890 


ing pull rod clevices, 1,000 ft. pull 
rods, knockoff, oak slides, heavy 


duty jack, wiggle 
delivered to location... 


post, etc., 


Terres $ 445 
Install above knockoff, jack, wiggle 
posts, 1,000 ft. of pull rods, furnish 
pull rod carriers, and 2 inch pipe to 
support them... wititwer wae : 335 
Average extra estimate per well to 
cover swings, holdups, holddowns, 
Gis 600.500 ehesésanscnseerrares 60 
Average extra per well concrete, for 
installing necessary swings, hold- 
ups and holddowns, etc... . < 50 


Back-Crank 


Cost of 3-well back crank installation assuming 
that 2 wells on jacks are 660 ft. away from the master 
well. If swings or hold ups etc. are required, the 


given cost will be increased somewhat. 


Item 3. Total Cost for three wells........... 
1-30-h.p. pumping unit complete 
with brake, 72-inch stroke counter- 
balance crank, V-belt drive, foun- 
dation bolts, universal slide rails 
for mounting multi-cylinder en- 
gine, center line walking beam, 
steel samson post and pitman, all 
bearings to be of the oil bath type, 


all delivered on location....... $2,450 





1-4-cylinder engine 50-h.p. at 1,000 
RPM, complete with radiator, de- 
livered on location. .......... ‘a 
Install the above machinery on a 
concrete block, ready torun. . ; 350 
Extra well equipment for the two 
jack wells consisting of back-crank 
for unit, take-off bearings, vertical 
swing 2-slide bar knockoffs, 2-heavy 
duty jacks, all foundation bolts, 
1,320 ft. of pull rods, pull rod 
carriers delivered on location 1,060 
Install vertical swing, pull rods, 

jacks, knockoffs, etc., on concrete 500 


Individual Twin-Crank 


Item 4. Cost installed $2,600 
1-Twin-Crank unit, 22-h.p. com- 
plete with rod hanger, center line 
beam, samson post, pitman, V-belt 
drive, structural steel base with 
universal slide rails on extension 
for mounting multi-cylinder en- 
gine, all delivered on location. $2,000 
1-27-h.p. 4-cylinder engine com- 

Ve nekvarecnenes ‘ 400 
Installing the above equipment on 

isle 200 
If smaller twin-crank unit is used: 


SG Asean aen 


concrete blocks 


Item 5: Cost installed oe 
1-15-h.p. twin-crank unit complete 
with rod hanger, center line beam, 
samson post, pitman, V-belt drive, 
structural base, with universal 

slide rails on extension for multi- 

cylinder engine, all delivered on 

reer a 

1-27-h.p. 4-cylinder engine com- 

er pa ennee esinbagietile in ae 400 

Installing the above equipment on 


concrete blocks................... 185 
Recapitulation 


Assuming a 9-well lease in East Texas comparable 
cost of equipment will be: 
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Central Power 

This installation will allow 10-h.p. per well-load on 
the 90-h.p. engine listed in this set-up. 

Item 1, which is the total cost of the 


main central power plant $9,780 
Item 2, $890 x 9. ; 7.910 
Total cost of central power 17,690 


Cost per well 


$1,966 





Back-Crank: 


Master units on three wells and jacks on six wells, 
giving 10 h.p. per well. 
Item 3, $5,235 x 3. 

Cost per well. .. 


$15,005 
$1,744 


Geared one-well pumping unit. 


Individual Twin-Crank 


Item 4, 22 h.p. heavy twin-crank unit per well 


$2,600 





Item 5, 15 h.p. light twin-crank unit per well $2,185 





The cost per well of the twin-crank unit is some- 
what higher, but it should be noted that in the case 
of heavy twin-crank units the per well horse power is 
more than doubled and in the case of light twin-crank 
units the per well horse-power is 50 percent above the 
horse power available for wells on central powers or 
back-crank installations. 

Where electric motors are used the initial cost per 
wellin all cases may be reduced about $180.00 per well. 


As the East Texas field becomes older 
and the rate of lifting the crude oil by 
pumps becomes slower greater and greater 





MARCH - 


1936 





A> 


& 


“ie 


oe 





The Gilliland Refining Company’s refinery and nat- 


ural gasoline plant in Gladewater, 


Texas. It 


equipped with a 1,000 bbl. cracking still. 


paraffin deposition and attendant diffi- 
culties may be anticipated, thereby in- 
creasing the cost of production, another 
obvious reason for the necessity of pro- 
ducing the field as long as possible under 
higher reservoir pressures, an objective 
which can be best achieved, as shown 
elsewhere in this article, by keeping pro- 
duction within 450,000 bbl. per day. 


Mechanics and Performance of the 
Reservoir 


Great difficulty in interpreting condi- 
tions within, and performance of, the 
East Texas Woodbine reservoir experi- 
enced by the layman has been due to the 
publication in the last four years of in- 
numerable ‘‘facts’”’ concerning this huge 
field, while at the various court hearings 
an even more voluminous quantity of 
‘‘facts’’ was presented. Indeed, any con- 
ceivable (however clearly ridiculous) point 
at all in regard to the performance of the 
Woodbine sand reservoir in East Texas 
field can be, and has been by this time, 
fully proven by dozens of references to 
various authors and immediately dis- 
proven by dozens of other references. 
Obviously out-dated information, pub- 
lished by thoroughly reliable agencies 10 
to 15 years ago, has been very often 
quoted in proving various theories in re- 
gard to East Texas, such data intention- 
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ally being left uncorrected and not 
brought up-to-date since it served the pur- 
pose better in its original form. It is an 
unfortunate, but apparently an unavoid- 
able procedure, that court testimony is 
presented by engineers under duress of 
cross-examination by lawyers, represent- 
ing both sides, whose only interest nat- 
urally is not in the true and exact pres- 
entation of facts, but in such presentation, 
slight misrepresentation or gross mis- 
representation that will win the day for 
their clients. It is, under circumstances, 
unavoidable that such testimony worked 
out in great detail and presented even by 
reliable engineers, but under guidance of 
biased counsel, eventually and necessarily 
finds its way into technical literature. In 
this article an effort is made to present and 
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The Gladewater area in Gregg county, 
showing typical surface conditions in the 
East Texas field. 


interpret the performance of the East 
Texas reservoir in a disinterested way, 
even though it may well be claimed that 
there is no disinterested medium at this 
time. 

There are, however, a few basic facts, 
fairly generally agreed upon, perhaps 
axioms of the East Texas field: 


1. Woodbine sand is producing in the field 
from a huge gently westward dipping mono- 
cline-type structure, truncated on the east 
side and effectively sealed by Austin chalk, 
which rests unconformably on the produc- 
ing sand. The west dip on the top of 
Woodbine sand is very gentle, as is shown 









aed ia. 
© Edgar Tobin 


on the accompanying east west cross-sec- 
tion of the field at Kilgore; the dip being 50 
ft. per mile in the central Kilgore sector and 
but 25 ft. per mile in the north Longview 
sector. 


2. The Woodbine sand is unusually perme- 
able, 1,000 millidarcy units, and remark- 
ably uniform throughout the field as is 
shown by cores, Schlumberger surveys and 
production records, and in a few areas where 
tighter zones are present their effectiveness 
in dividing the field into separate sectors 
has long ago been overcome by the great 
number of completions with perforated 
liners or screens. That such is actually the 
case is further well substantiated by the be- 
havior of reservoir pressures which are very 
uniform in the field and which in the past 
have built up very fast after brief field 
shut-downs, as is illustrated on the first two 
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reservoir pressure maps of December 19, 
1932, and January 16, 1933. 


3. The oil-saturated portion of the Wood- 
bine sand lies between about —3,100-foot 
level on the east side of the field, where the 
sand pinches out, and —3,320 or —3,325- 
foot level on the west side, at which depth 
the salt water table was originally found. 
While —3,320 ft. is more generally ac- 
cepted as the depth of the original salt water 
table, there is sufficient evidence to indicate 
that this level was at —3,325 ft., the ac- 
ceptable average being —3,322.5 ft. On 
the north edge of the East Texas field in a 
very limited area where production is de- 
rived from a secondary lenticular sand 
body, separate from the main reservoir, 
the water table has been found to be at 
—3,355 ft., or 22.5 ft. below the water table 
of the field proper. 


4. The original ‘‘bottom-hole”’ reservoir 
pressure was around 1,620 lbs. per sq. inch, 
while the reservoir temperature is 146 
deg. F. 


5. There is no free gas in the East Texas 
Woodbine reservoir, excepting a very lim- 
ited and apparently separated area on the 
south end of the field. According to work 
done by B. E. Lindsley (*), subsequently 
confirmed by others, perceptible amounts 
of gas begin to come out of solution from 
the East Texas crude oil at a pressure of 755 
lbs. per sq. inch absolute. Gas solubility 


tests indicate that 365 cu. ft. of gas are re-° 


leased from the East Texas crude at 90 deg. 
F. in decline from 755 lbs. to the atmospheric 
pressure. The attendant shrinkage of oil, 
which totals around 20 percent in East 
Texas, is due to liberation of dissolved gas, 
16.0 to 16.5 percent, and to thermal con- 
traction in lifting the crude from the 
reservoir to the surface temperatures, 3.5 
to 4.0 percent. 


*A Study of Bottom-Hole Samples of East Texas 
Crude Oil; R. I. 3212, U. S. Bureau of Mines; May, 
1933. 
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Above: Vapor rectification 

natural gasoline plant of 

the Sabine Valley Gasoline 
Company. 


Left: A geared turn crank 
one-well installation. 
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6. Oil compressibility tests, also conducted 
by B. E. Lindsley, indicate that the East 
Texas reservoir oil increased in volume 
around 0.4 percent in expanding from its 
original pressure of 1,620 lbs. to its present 
reservoir pressure of 1,200 lbs. B. E. 
Lindsley accordingly estimates that pos- 
sibly four percent of the oil produced in the 
East Texas field to-date has been due to 
energy caused by liquid expansion of crude 
oil in the reservoir. 


7. The Woodbine sand throughout its ex- 
tent in northeast Texas is filled with salt 
water at pressures very closely representa- 
tive of the hydrostatic head to the outcrop, 
and the sand itself is very uniform in its 
permeability and porosity. R. L. Schil- 
thuis and W. Hurst (7) have estimated that 


+“Variations in Reservoir Pressure in the East 
Texas Field”; A.I.M.M.E., Tulsa, Oklahoma; October, 
1934. 





123 


Production, Acreage. Well and Reserve Statistics of the 
East Texas Field for Principal Operators 











Percent Producing Percent Acres Per Estimated Estimated Cumulative Estimated 
Company Wells of Total Acres’ of Total Well Current Production to Remaining 
Hourly Potential Daily Jan. 1936 Reserves 
Per Well Production Total PerAcre 
Total Average Jan. 1936 (2) (4) 
bbl. bbl. bbl. bbl. bbl. bbl. 
Humble Oil and Refining 1,980 10.15 14,650 11.53 7.39 1,601,623 809 44,900 77,600,000 5,300 340,000,000 
(affiliated with SONJ) 
— — Mere er ee 1,182 6.05 9,000 7.09 7.60 968,263 819 28,200 47,400,000 5,270 200,000,000 
(Gulf Oil) 
BEE. cc acceeccese BEE 6.38 6,600 5.20 6.52 808,562 799 28,500 44,100 000 6,680 165,000,000 
(Socony-Vacuum 
Atlantic Oil Producing... 949 4.86 5,900 4.65 6.22 799,375 842 22,850 37,800,000 6,400 155,000,000 
(Atlantic Refining) 
Stanolind Oil & Gas...... 874 4.48 7,000 5.51 8.01 637,577 729 19,000 34,700,000 4,810 150,000,000 
(SOInd.) 
Sinclair-Prairie Oil....... 842 4.32 6,825 5.37 8.10 627,370 744 18,500 33,600,000 4,920 150,000,000 
(Consolidated Oil) 
Tiee Water O0......... 682 3.50 5,000 3.94 7.32 543,365 796 15,350 28,100,000 5,620 115,000,000 
(Tide Water Associated 
Oil) 
Shell Petroleum......... 648 3.32 4,325 3.40 6.67 546,270 843 15,500 26,250,000 6,060 105,000,000 
a re 3.22 5,050 3.98 8.02 474,035 753 14,100 20,700,000 4,090 110,000,000 
1 — _ een a eee ee 525 2.69 5,275 4.15 10.04 293,836 560 10,100 13,800,000 2,610 105,000,000 
(Ohio Oil) 
cb eer 2.14 3,125 2.46 7.47 322,532 771 9,400 15,100,000 4,830 72,000,000 
Arkansas Fuel Oil....... 383 1.96 2,975 2.34 7.75 287,019 749 8,150 17,300,000 5,810 67,000,000 
: (Cities Service) 
| Empire Gas and Fuel.... 200 1.02 1,325 1.04 6.61 175,275 875 4,850 7,150,000 5,400 33,000,000 


(Cities Service) 




















{ BRUNE, . oa cksticvese eee «=D 77,050 60. 66 7.46 8,085,102 783 239,400 403,600,000 5,230 1,767,000,000 
| at | ee cia 281 2,205 196,992 700 5,800 10,300,000 4,670 
i Amerada Petroleum..... 145 1,127 121,870 838 3,500 5,500,000 4,880 
Selby Oil & Gas......... 125 1,162 84,955 679 2,750 3,420,000 2,940 
American Liberty. ...... 97 (1) 85,255 878 2,300 (1) (1) 
oS ee 86 289 72,470 842 2,050 3,600.000 12,460 
i Barnedall Of). .......... 85 545 67,265 791 1,950 3,730,000 6,840 
| Detta Drilling.......... 79 (1) 45,342 574 1,750 (1) (1) 
| General Crude Oil....... 69 267 56,365 816 1,550 3,275,000 12,270 
(formerly Cranfill- 
Reynolds) 
re 68 810 53,150 782 1,500 5,500,000 6,790 
| ree 68 (1) 49,428 727 1,500 (1) (1) 
J. E. Makee, Inc......... 67 (1) 51,440 768 1,500 (1) (1) 
I go thbieeedacere 66 252 50,985 759 1,500 2,450,000 9,720 
Roeser & Pendleton..... 65 490 47,635 732 1,450 2,450,000 5,000 
British American Oil..... 57 335 45,730 803 1,300 2,750,000 8,200 
Superior Oil of California. 54 354 51,391 950 1,350 2,520,000 7,120 
Stroube & Stroube....... 53 (1) 36,645 691 1,150 (1) (1) 
BGG... occ ckccscres TM (1) 6,603,605 855 169,300 (1) (1) 
Independents........... 9,183 47.11 49,950 39.34 5.44 7,618,968 830 200,000 416,400,000 8,330 1,420,900,000 
SOCAL. oc cccccccccvesce Reet BERS 127,000(3) 100.00 6.50 15,704,070(5) 804 440,000 820,000,000 6,450  3,187,900,000 
Marginal (4)....... 500,000,000 
, 3,687,900,000 


1 Detailed figures not available. 


2 Estimated cumulative production to January 1936 calculated on the basis of data obtained through the courtesy of United Oil Field Report of 
Longview, Texas. 


3 Not including future marginal extensions. 


4 Marginal production to be recovered late in the life of the field is not apportioned because most of it will be produced only from the central portion 
of the field and not throughout it. 


5 Potential in effect prior to February 1, 1936. 




















the whole basin contains some 4,000,000,- 
000,000 bbl. of water. Water drive is con- 
sidered the primary driving energy in all 
Woodbine sand fields of the northeast 
Texas area and it has been responsible for 
unusually high percentages of recovery. 
Due to very large areal extent of the East 
Texas field and very gentle dip about half of 
the reservoir is actually underlain by water 
which, together with reasonable with- 
drawals from the pool, renders the water 
drive particularly effective. 


8. Production in older Woodbine sand 
pools of the Mexia-Powell fault zone, in 
which sand conditions are very similar to 
the East Texas, excepting for sharper dips, 
has been of the order of 900 to 1,000 bbl. 
per acre-foot to-date, as isshown on Table 6. 


The U. S. Bureau of Mines in its older 
bulletins estimated percentage of re- 
covery in the pools of the Mexia-Powell 
fault zone at 45 to 50 percent of the prob- 
able original oil content of sand reservoir, 
not taking into account, however, the 
shrinkage factor developed in the later 
years. In the case of Powell pool an esti- 
mated original reservoir content of 244,- 
150,205 bbl. (*) and the recovery to-date 
of 114,100,000 bbl. indicates a 46.6 per- 
cent recovery on the basis of Bureau of 
Mines figures, but including shrinkage 
factor of 20 percent 114,100,000 bbl. be- 
comes 142,600,000 bbl. and the percent of 
recovery is increased to 58.3. 

Without discussing all theories ad- 
vanced for the reservoir performance in 
the East Texas field, an obviously impos- 
sible task within the allowable space, the 
following changes probably took place in 
the reservoir in the last five years. As the 
field was developed and drilled up the 
reservoir became an interconnected me- 
dium even in a few relatively tighter sec- 
tors. Reservoir pressures declined and 
the pressure gradient across the field in- 
creased in direct relationship to the rate 


*“Production and Development Problems in the 
Powell Oil Field”, p. 116; Bulletin 284, U. S. Bureau of 
Mines, 1928. 


of withdrawals as has been definitely 
proven several times in the life of the field, 
since with increased rate of production 
full water pressure head was unable to 
keep up with the drainage. Under the 
term ‘‘full water pressure head,” as used 
here, is understood the water encroach- 
ment under full pressure head of 1,620 lbs. 
which was originally available at —3,300 
ft.; it is probable that water replaces all of 
the crude oil as it is produced, since a void 
space under permeable reservoir condi- 
tions is almost inconceivable, and that the 
actual lag is not in water as a substance, 
but only in water under full pressure 
available. The rate of decline and of the 
east-west differential of reservoir pres- 
sures, while directly related to the with- 
drawals from the field, naturally does not 
reflect such withdrawals immediately, 
since a few days at least are necessary for a 
balance to be reached. Also the final 
readjustment of the reservoir pressure is 
influenced not only by the rate of produc- 
tion in the month immediately preceding 
the readings, but also by withdrawals for 
several months prior to the readings, par- 
ticularly if such have been excessive and 
have been responsible for a precipitate 
decline in reservoir pressures as was the 
casein 1933. Hence, conclusions as to the 
decline or increase in reservoir pressures 
per 1,000,000 bbl. of production in any 
one month can be drawn only after careful 
consideration of what took place in the 
field for at least the preceding six months. 
Thus the period of peak production in 
East Texas, lasting from April to June of 
1933, influenced reservoir pressures in the 
field until the end of that year, with pres- 
sures increasing in the last six months not 
because production averaged some 550,- 
000 bbl. per day during that time but be- 
cause in the April-June period a 170-lbs. 
drop took place due to production exceed- 
ing 900,000 bbl. per day for three months 
in succession. For the whole life of the 
East Texas field to December 31, 1935, 
the reservoir pressure has declined but 


TABLE 6 


0.512 lbs. per 1,000,000 bbl. produced, the 
rate of change ranging from a decline of 
4,850 lbs. per 1,000,000 bbl. in April and 
May of 1933, when production reached 
1,200,000 bbl. per day, to an increase of 
several pounds in months when production 
was cut down and was kept below or at 
450,000 bbl. per day for several months in 
succession. 

Salt water was and continues to be the 
primary factor in maintaining the re- 
servoir pressures and consequently in 
flowing wells, while its encroachment has 
not been as apparent in the field as the 
cumulative production of oil would indi- 
cate for the reason that, as indicated on 
page 132, the water encroachment is 
most pronounced in the central portion of 
the field where wells did not as a rule drill 
more than half of the sand thickness and 
hence no encroachment can be yet ob- 
served. The actual mechanism of water 
encroachment, which has been subject 
to much discussion, but which is remark- 
ably simple, is as follows:—water ob- 
viously does not move throughout the 
Woodbine sand from its outcrop into the 
field, but rather gradually expands into 
the field from the surrounding area as oil 
is withdrawn from the reservoir and pres- 
sure within it declines below the pressure 
in the water saturated body of the sand. 
Thus the reservoir pressure decline affects 
an ever increasing area around the field 
and in that area the pressure drop becomes 
progressively smaller as the distance from 
the field increases. It has been caleu- 
lated by R. J. Schilthuis and W. Hurst (*) 
that at this time the bottom-hole pres- 
sures are 1,500 lbs. five miles west from the 
field, a drop of 120 lbs., and that they are 
nearly normal 15 miles west of the field, 
thus indicating that the area where 
reservoir pressures have declined appreci- 
ably is some 650 sq. miles, or over three 
times the area of the East Texas field 


*“Variations in Reservoir Pressure in the East 
Texas Field”, p. 172; A.1.M.M.E. Petroleum Develop- 
ment and Technology—1935. 


Production Records of Woodbine Sand Fields of Northeast Texas 


(to January 1, 1936) 


Production 


Estimated 
Salt Water 


Thickness to January 1, 1936 Dec. 1935 Production 
Producing Average Saturated Poros- Reservoir per Well Daily to Jan. Il, 
Area Depth Sand ity Volume Total acre-ft. Total Spacing Production 1936 &» 
acres ft. ft. % acre-feet bbl. bbl. Wells acres bbl. bbl. 
Powell Sembee 2.650 3.040 45 25 119,500 114,100,000 952 821 3.16 2.250 3,000,000 ,000 
Mexia... sewn 2.880 2.960 40 25 115,200 93,900,000 814 550 5.23 2.300 1,600,000 ,000 
Wortham er 715 3,030 35 25 25,000 22,410,000 895 322 2.29 95 
_ eee eee ee 4.385 2,750 270 gross 25 + 438,500 87,500,000 200 475 9.23 37,800 
+100 net ultimate 360,000,000 820 
Boggy Creek........... 200 3,640 34 25 6,800 4,300,000 632 21 9 52 550 
EAST TEXAS.......... 127,000 3,650 37.5 25 4,890,000 820,000,000 173* 19,507 6 50** 435,000 
ultimate 4,453,500,000 912 


* Total acre-feet producing to January 1, 1936—4,760,000. 
** Producing area on January 1, 1936, 127,000 acres. 











proper. Water does actually flow in the 
area affected by the pressure decline and 
it does move into the field where it gradu- 
ally replaces the withdrawn oil. Thereis 
a very definite maximum rate of water en- 
croachment into the East Texas, or any 
other field, limited by friction within the 
sand, and with crude oil production ex- 
ceeding about 450,000 bbl. per day full 
water pressure head begins to lag con- 
siderably behind the oil in East Texas 
with the resulting rapid decline of reser- 
voir pressure, as was observed in the field 
whenever production has exceeded 500,- 
000 bbl. per day. Rapid decline in pres- 
sure and its eventual drop below 755 lbs. 
would result in the gas coming out of solu- 
tion in the reservoir with crude oil thus 
losing much of its valuable lifting energy 
and leaving behind a more viscous oil which 
could not be as easily flushed out even when 
water under higher pressure eventually 
penetrated the drained areas. The great 
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Lone Star Refining Company’s refinery 
in Gladewater. Equipped with a 1,000 
bbl. cracking still. 


flushing power of salt water at a tempera- 
ture of 146 deg. F and under high pressure 
on non-viscous oilin very permeable, uniform 
and porous sand bodies in carefully handled 
reservoirs cannot be over-emphasized and 
hence the high recoveries of the Woodbine 
sand pools, and the possibility that the East 
Texas field will eventually exceed the acre- 
foot recoveries even of Powell and Mexia 
fields. The above indicated conditions of 
the East Texas reservoir render drilling in 
excess of one well to 10 acres unnecessary 
and closer drilling, in fact, may eventually 
prove to be harmful due to defective com- 
pletions and, of greater importance, when 
the pressure declines below 755 lbs. the gas 
coming out of solution will escape from the 
reservoir in a volume influenced by the 
number of producing wells due to greater 


waste of gas in starting wells to produce 
oil with free gas present in the reservoir; 
due to larger number of high gas/oil ratio 
wells; and due to greater difficulty of su- 
pervision and correction. In East Texas, 
with its unusually favorable reservoir 
conditions, it is very probable that even 
wider spacing than one well to 10 acres 
would have recovered as much oil as will 
be eventually recovered with one well to 
five acres, and the Texas Railroad Com- 
mission was at one time in agreement with 
this since its regulations at first provided 
for one well to 20 acres. 

W. W. Cutler’s formula published in 
1924 (*), when engineering knowledge of 
reservoir conditions in the oil fields was in 
its infancy, was widely quoted and used 
in connection with the East Texas field, 
principally by non-technical groups, to 
prove that doubling the number of wells 
will correspondingly double the ultimate 
recovery from the field, most of such quo- 
tations using Cutler’s formula as an un- 
questioned axiom, since it suited a certain 
purpose, though even W. W. Cutler in 
bulletin 228 definitely states that produc- 
tion ‘‘seems” to vary as described above; 
moreover Cutler’s formula was worked 
out in the oil fields of Osage and Nowata 
counties in Oklahoma where sands are 
tight and without the benefit of water 
drive, gas being the primary energy in 
flowing oil. Cutler’s formula is true, 
with definite economic limitations, in 
non-prorated pools where closer spacing is 
synonymous with quick and even with- 
drawal of oil and fairly level water en- 
croachment, even though pressures are 
rapidly dissipated and much oil is by- 
passed, but under proration and with 
resulting very slow withdrawal of oil 
definitely higher ultimate recovery is 
achieved by more effective handling of 
reservoir. A generalized rule for water 
drive fields as understood to-day would 
read: the ultimate production from a pool 
with an effective water drive and a highly 
permeable reservoir is directly related to 
the rate of withdrawal and if such with- 
drawal is faster than full water pressure 
head can follow as a fairly level table the 
ultimate production from the reservoir 
will decline in proportion to the uneven 
encroachment of full water pressure head, 
which will cause channelling and by-pass- 
ing of oil and a rapid decline in reservoir 
pressure, which in turn will cause loss of 
gas from solution in oil and will leave be- 
hind a more viscous crude which will be 
more difficult for water to flush; effective 
water drive presumes highly permeable 
sands and under such conditions well 
spacing of between 10 to 20 acres per well, 


* “Estimation of Underground Oil Reserves by Oil 
Well Production Curves”’; Bulletin 228, U. S. Bureau 
of Mines; 1924. 
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depending upon local conditions, and a 
very gradual rise in full water pressure 
head table through controlled production 
will recover as much oil as closer spacing 
would, ultimate recoveries ranging up to 
60 percent of crude oil in places. 


Water Encroachment 


Tue water encroachment into the 
East Texas reservoir, as discussed in the 
preceding chapter, has been very appre- 
ciable to-date, though its full extent is 
concealed by the shallow Woodbine sand 
penetration of wells located in the central 
portion of the field. The water encroach- 
ment was affected locally, in addition to 
the normal withdrawal throughout the 
field, by the excessive production of hot 
oil in a few spots as well as by the ex- 
cessive production due to very close spac- 
ing of wells in some sectors of the field. 
Water encroachment map, page 132, illus- 
trates the present situation and indicates 
that while the encroachment to-date has 
not been of any too large an extent still it 
has been very marked. Of the total 
number of producing wells on January 1, 
1936, some 1,150, or 5.89 percent of the 
total, were making salt water originating 
in the Woodbine sand, all these wells 
being located on or near the west side of 
the field. On the east side some 255 
wells, or 1.31 percent of the total, are at 
this time producing non-Woodbine water 
derived from shallower sands, from the 
Nacatoch sand at about 2,200 ft. in the 
basal Navarro formation and from the 
600-foot sand in the middle Wilcox group. 
The east side wells are making water 
through defective cementing and casing 
jobs, water seeping into the Woodbine 
sand as the reservoir pressure in the pro- 
ducing sand declines below the pressure 
of the shallow sands, this pressure differ- 
ential gradually increasing thus permit- 
ting more and more water seepage into 
the Woodbine sand with progressive 
advance of the affected area westward. 
In the early life of the field when the 
Woodbine sand reservoir pressure was 
above the pressure of the shallower sands 
the process was directly opposite and oil 
seeped from the Woodbine sand into the 
shallower sands from which it was locally 
produced in very appreciable volume, the 
area around Kilgore being most noted in 
the past for such shallow production, 
while the same area is now suffering most 
from the infiltration of shallow water into 
the producing horizon. A _ secondary 
volume of water on the east side of the 
field is reported as being derived from an 
undetermined zone in the Georgetown 
limestone, penetrated too deep in some 
edge producers. 

It is very difficult to estimate accurately 
the current volume of salt water produc- 
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At top, a view of the Beacon Refining Com- 
pany’s plant near Henderson, Texas, and 
below, a small geared central power unit 


connected to seven wells. 


tion in the East Texas field since it is very 
definitely in the interests of operators to 
conceal such production and thus avoid 
publicity as to its disposal into creeks and 
rivers of the field. While this is particu- 
larly true of smaller operators with few 
wells who go to the extent of producing 
nothing but salt water from some edge 
wells, securing their allowable from oil 
wells, the major concerns are also not too 
anxious to reveal actual figures and expose 
themselves to endless real and fictitious 
damage suits on the part of farmers and 
cities along the streams. Current salt 
water production in the field is estimated 
at about 20,000 bbl. per day, or but 4.40 
percent of the total fluid production of 
some 455,000 bbl. If the current rate of 
production of crude oil in East Texas field 





will remain at approximately the current 
level it is probable that the production 
of salt water will increase very gradually 
to about 50,000 bbl. per day during the 
next five to seven years, at which time 
a very sharp increase may be anticipated, 
as the water reaches shallow penetration 
wells in the central portion of the field. 
At this time and for few years to come 
bottom water encroachment can and will 
be effectively combated by plugging 
back wells producing water, thus reducing 
lifting costs. While plugs of various 
types are in use, cementing back is a 
standard practice and has been found to 
be most satisfactory in East Texas. It is 
estimated that to-date about 800 wells 
have been plugged back, while currently 
some 30 wells are being plugged back each 
month. Cementing back operations usu- 
ally cost around $210 and between 15 and 
50 sacks of cement are used. In order to 
plug back effectively it is of great im- 
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Typical Schlumberger logs of Woodbine formation in the East Texas field. 


Typical log on the west side of the field, 

showing high saturation and high porosity 

of the oil bearing section of the Woodbine 

sand and the water level, clearly indicated 

by increase in porosity and decrease in re- 
sistivity. 


portance to determine very accurately 
the level at which the water enters the 
well and also the possible presence of 
shale breaks above the water, thus find- 
ing the best plugging back depth and 
saving the necessity of repeating plug 
back operations either immediately after 
the first plug back or few days or weeks 
afterwards. Schlumberger electrical well 
surveys have been found to be very satis- 
factory in studying wells prior to plug 
back operations, such surveys costing 
around $220 each where only producing 
oil section of the sand is checked. Ce- 
menting back after securing positive 
evidence with the Schlumberger instru- 
ments has an additional advantage of 
plugging off just the right thickness of 
sand, while without preliminary survey 
too much sand may be sealed, causing 
permanent damage if such sealing is not 
noticed promptly, or requiring drilling of 
the plug with the attendant expense and 
loss of production if plugging off of the 
oil producing section was reflected upon 
production immediately. In the case of 
water coming into the well from the upper 
sands, Nacatoch or Wilcox, through 
badly cemented or broken casing, the 
source can be successfully located by the 
new Schlumberger thermometric survey. 

The disposal of salt water is as yet an 
unimportant problem in the East Texas 
field since the present volume of produc- 
tion of around 20,000 bbl. per day can be 
easily absorbed by creeks and rivers flow- 


Typical log in the central portion of the field, 

showing high saturation and high porosity 

of the Woodbine sand. A 14-foot shale break 
is indicated. 


ing through the field without serious 
pollution, more particularly if salt water 
is impounded and released into the drain- 
age system during flood stage. If, how- 
ever, the East Texas field follows other 
Woodbine fields in excessive salt water 
production the problem of disposal may 
well become the major production prob- 
lem of the field. Powell field is currently 
producing 2,200 bbl. of oil and some 
60,000 bbl. of salt water per day or with a 
water oil ratio of 27.2, and it is evident 
that comparable conditions in East Texas 
would result in a daily production of 
5,440,000 bbl. of water with crude oil 
production of the field at 200,000 bbl. 
per day, or an average per well of 217 bbl. 
of salt water and 8 bbl. of oil with 25,000 
oil wells. These figures are apparently 
exaggerated but they do indicate that at 
best the problem of salt water disposal 
in the East Texas field in 10 to 15 years 
will be of major proportions involving 
millions of dollars. The most optimistic 
engineering estimates predict that salt 
water production in the East Texas field 
will reach about 1,000,000 bbl. per day 
within 10 to 15 years, and with crude oil 
production continuing at 400,000 bbl. per 
day the per well average of 40 bbl. of salt 
water and 16 bbl. of oil is indicated, or a 
water oil ratio of 2.5. Several plans are 
being currently worked out to handle the 
forthcoming water production. The im- 
mediate and cheapest plan, available until 
water production becomes very excessive, 


Typical log east of the field, showing thin re- 
maining unproductive section of sandy shale 
in the pinching out Woodbine formation. 


is impounding of water and its release into 
the drainage system at flood stages. 
Much more expensive plans for the future 
provide for the building of a pipeline to 
the Gulf Coast at an estimated cost of 
some $30,000,000 and a very high operat- 
ing and maintenance cost; and for the 
return of salt water into the Woodbine 
sand through specially drilled edge wells 
or through wells gone to water. The 
economic practicability of the pipeline is 
highly questionable, while the return of 
water into the sand is as yet an experi- 
ment untried on a large scale. It is 
known, however, that it will be necessary 
to treat the Woodbine water chemically 
before returning it into the sand, by a 
very inexpensive process, while production 
of even 500,000 bbl. per day may require 
100 return wells each absorbing 5,000 bbl. 
per day. Probable action for few years 
to come will include close supervision of 
the release of water into the rivers and 
creeks at flood stages until maximum 
capacity of such release is reached, super- 
vised by the State Game, Fish and Oyster 
Commission of Texas in cooperation with 
Louisiana authorities, and the perfection 
and experimentation in the meanwhile 
with the technique of the return of water 
into the sand, which, if practicable, may 
contribute to the maintenance of higher 
reservoir pressures. 

Water does not form bad emulsions in 
the East Texas field where principal water 
production is currently derived from the 
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west side flowing wells where settling in 
tanks is sufficient in most instances 
though heat treatments must occasionally 
be resorted to. On the east side and in 
few wells on the west side where water is 
produced from pumping wells chemicals 
are occasionally used, but again emulsions 
formed are easily and inexpensively 
treated. 


Balance Sheet of Development 


Tue unusually low drilling costs, 
flowing production and concentrated area 
of operations have made the East Texas 
field very profitable to the companies 
operating in it, and a great majority of 
them are on the profit side of the ledger 
at this writing. With production based 
entirely upon potentials, without acreage 
considerations, the independent operators 
who set pace for close drilling development 
naturally profited more per well and per 
acre to-date than did the major concerns 
whose drilling policies were conservative 
and who attempted to limit drilling to 
sensible acreage spacing. Thus while all 
major companies averaged to-date 38,900 
bbl. per well and 5,230 bbl. per acre, the 
independents averaged 45,300 bbl. per 
well and 8,330 bbl. per acre, or, respec- 
tively, 16.46 and 59.25 percent higher. 
Furthermore independents often operate 
with cheap make-shift equipment, while 
majors look much more ahead and install 
best suited and long life equipment, 
therefore the independents made to-date 
disproportionately high profits, though 
their properties are necessarily in not as 
good condition as those of the major con- 
cerns and will require heavier mainte- 
nance cost. An approximation of net 
profits per completed well to-date, as 
calculated further in the article, would 
indicate that with an average net profit of 
$8,260 per well for the whole field, the 
majors accounted for but about $6,000 
per well, while the independents showed 
a net profit of around $11,000 per well. 
It should be indicated, however, that a 
large number of independent operators 
without sufficient financial backing con- 
tracted for drilling of wells with con- 
tractors paying on ‘‘out of oil” basis at 
very considerable premiums above the 
prevailing contract prices, thus only well 
financed smaller operators profited fully 
by rapid development and excess produc- 
tion. 

The total capital outlay for drilling and 
flowing equipment of 19,507 wells com- 
pleted to-date in the East Texas field has 
been $293,000,000. Calculating on the 
basis of capital return in two years and at 
six percent interest the interest charges on 
the drilling investment are approximately 
$17,600,000. A total of 820,000,000 bbl. 
of crude oil was produced in the field to 
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the end of 1935, bringing from 10 cents to 
$1.10 per barrel, with a gross value to 
producers estimated at $648,000,000, or a 
net value of $519,800,000, after deducting 
%-th royalty and 5.75 cents per barrel in 
various federal, state and county produc- 
tion taxes. Further subtracting total 
drilling development expenses of $310,- 
000,000 and the estimated production 
cost of $48,000,000 indicates a net operat- 
ing profit to-date of $161,200,000, or an 
average net profit per completed well of 
$8,260. 

The estimated future recovery of some 
3,687,900,000 bbl., as indicated earlier in 
this article, will cost to produce $769,- 
750,000. Assuming $1.40 per barrel as 
an average probable price over the period 
of the next ten to fifteen years the future 
recoverable crude oil will have a gross 
value of $5,160,000,000, or a net value of 
$4,303,000,000 after deducting 1%4-th roy- 
alty and 5.75 cents per barrel in taxes. 
Subtracting the estimated production 
costs of $769,750,000, as well as $76,300,- 
000 to be spent in further drilling develop- 
ment, a future net profit of $3,456,950,000 
is indicated for all operators, or a total 
net profit over the whole life of the field of 
$3,618,150,000. 

The evaluation of the East Texas field 
according to the ‘‘ Present Value”? method 
would depend upon current interpretation 
of present worth of a barrel of crude oil 
available for future recovery. Thus as- 
suming production for the next five-year 
period at 800,000,000 bbl., 160,000,000 
bbl. per year, valued at current price at 
$920,000,000 gross, or at $710,000,000 net 
after royalty and tax payments and after 
deducting operating expenses; and at 
$615,400,000 after allowing six percent for 
deferment of return; and evaluating the 
remaining 2,887,900,000 bbl. gross, or 
2,526,000,000 bbl. net after royalty oil 
deduction, at 35 cents per barrel, the total 
estimated present worth of the East Texas 
field is $1,499,400,000; or if evaluating the 
remaining oil at 25 cents per barrel the 
total estimated present worth is $1,246,- 
400,000. 


Natural Gasoline Plants 


Tue development of the natural gas- 
oline industry in the East Texas field is 
discussed in this issue of WORLD PETRO- 
LEUM in three separate articles dealing: 
(1) with the general statistical position of 
the industry; (2) with the operation of 
various plants; and (3) with the vapor 

(Continued on page 132) 
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Geologic section of the East Texas field. 
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LIST OF EAST TEXAS REFINERIES 
January 1936 
Present Name Prior Names Location Skimming Cracking Estimated Daily Runs 
original name Capacity Capac- to Stills 
listed last bbl. ity Type Dec. 1935 early Jan. 
° bbl. bbl. 1936 
bbl. 
Acme Refining Company............. Reeves Longview 1,250 — _— 90 Shut down 
Admiral Refining Company....... ...Reco Kilgore 2,200 oe a Shut down Shut down* 
Ardell Refining Company .....M. 8S. Johnson; Keystone No. 2; Jumbo; 
American Oil Products: Henderson Ref. Gladewater 1,000 —— — 95 390 
Artex Refining Company . Arp: Donnell; Boone Ref. Co. Arp 1,200 _—_ —_ Shut down Shut down 
Ash Refining Company............ Alton; Pope; Nunn: Locke No. | Gladewater 1.400 — —_—— Shut down 120 
Bartlett Ref. Company Kilgore 2.500 wa — Shut down Shut down* 
Beacon Refining Company Henderson 4,000 _—_ — 310 520 
Caddo Refining Company National; Mackey Camp Switch 1,000 _ — Shut down 70 
Cascade Ref. Company Model; Mullins Reeds Switch 3,000 1,000 own 1,840 1,850 
Central Refining Company Apex No. 2; Consolidated; Modern; Locke 
No. 2 Gladewater 2,000 _ —_ 70 Shut down 
Century Ref. Company............... Friars Switch 3,000 _ —_— 1,500 Shut down 
Chief Refining Company ** Gladewater 2,000 _—_ —_—_ 1,250 1,080 
Danciger Refineries Inc. Longview 10,000 (building) Shut down Shut down 
Deason Refining Company. Isenburg & Ulmer; New Deal Turnerstown 500 ae —— Shut down Shut down* 
Dominant Ref. Company No. I .. Johnston & Burnham; Broadmore; Kilgore Kilgore 4,000 1,500 own 2,500 2,040 
Dominant Ref. Company No. 2 .. Ozark; P-B-M; Washington; Std. Process- 
ing: Condor Kilgore 2,000 _—_ Shut down 750 
East Texas Ref. Company... Longview 20,000 4,000 Donnelly 5,830 6,330 
Elk Refining Company : a Shoreline; Fite Kilgore 3,000 _ Shut down Shut down* 
Friar Topping & Ref. Co. (to abandon) Friars Switch 2,000 -_ — Shut down Shut down* 
G. and P. Refining Comp... . .. Wilemon Overton 500 —_—_ —_— Shut down Shut down* 
Gilliland Refining Company** No. 1. Gladewater 4,000 3,000 own 3,730 3,250 
Gilliland Refining Company** No. 2. . Arrow Overton 5,000 1,000 own 2,660 1,970 
Glade Refining Company.............Sullivan; Wichita; McMillan Gladewater 300 _— _— 90 190 
Goodson Ref. Comp. No. 2............ Foreman; Gilmer Gladewater 200 — —_— Shut down 50 
Hub Oil Refining Comp............... Lyle; Vaughn Reeds Switch 750 —_ —— Shut down Shut down* 
Hurricane Petroleum Corp............ Oil Refineries; Rusk County Ref. Overton 5,000 2,500 own 3,500 3,000 
H. I. Johnson Ref. Comp............. Rocket Kilgore 1,000 — a 365 50 
Keystone Ref. Co. No. 1... ....L. & A.; Carlos; Goodson No. 1 Gladewater 1,000 —_ —_— 30 Shut down 
Kilgore Reclamation Co.............. Kilgore 2,000 —_ —_— 80 Shut down 
Kil-Tex Refining Comp............... Kilgore 1,000 —_— —_— Shut down Shut down* 
Lago Refining Company.............. Lake Gladewater 2,500 —_— —— Shut down 320 
La Petite Ref. Company.............. Bonita Henderson 900 _ — Shut down Shut down* 
La Pren Refining Comp............... Kilgore 2,000 -_ —_ Shut down Shut down 
London Topping and Ref. Co........ Overton 1,000 —— —— Shut down Shut down* 
Lotus Refining Comp................. Gladewater 1,750 —_— —_— Shut down Shut down 
MecMurrey Refining Comp............Arpana Arp 4,000 2,000 own 2,730 1,800 
McMurrey Refining Comp. , Tyler-Texas; Taylor Tyler 10,000 6,500 own 4,950 1,170 
Matthews Refining Comp............. Foshee Gladewater 1,100 —_— — 820 530 
Morgan Refining Comp...............C. & D.; Stone; Henderson; Heath Camp Switch . 1,000 — —— 400 130 
North Texas Ref. Comp............... Riverside; L. & G. Gladewater 1,400 —_ — 90 Shut down 
Ocean Petroleum Corp................ Kilgore 3,000 (building) 670 1,840 
Outdoor Refining Company.......... Ulmer Kilgore 1,000 _ — Shut down Shut down* 
Overton Refining Company........... Mid-West Overton 3,500 -_ —_— Shut down Shut down* 
Ozozo Refining Company No. 1.......Petr. Processing; East Texas No. 1 Friars Switch 7,500 — — 250 Shut down 
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LIST OF EAST TEXAS REFINERIES 
January 1936 
Present Name Prior Names Location Skimming Cracking Estimated Daily Runs 
original name Capacity Capac- to stills 
listed last bbl. ity Type Dec. 1935 early Jan. 
bbl. bbl. 1936 
bbl. 
Ozozo Refining Company No. 2.......East Texas No. 3; Central Overton 10,000 — —— Shut down Shut down 
Panama Refining Company........... Kilgore 3,000 —_— —_— 2,170 2.150 
Pelican Refining Comp. No. 1......... Hawk Gladewater 1,200 —_— — Shut down Shut down 
Pelican Refining Company No. 2......Tucon; Ace; Eagle Gladewater 1.000 —— —— Shut down Shut down 
Pennant Refining Company..........Peirce; Green Kilgore 2.000 SO Shut down Shut down 
Petroleum Cracking Corp............. Eastex Cracking; Artex No. 2; Alamo; Pine Camp Switch 4.200 1,000 own 80 230 
Premier Oil Refining of Tex.......... Greggtown 4.500 4.000 own 2.600 3,000 
Producers Oil and Ref. Co............ Kilgore 3.000 —— Shut down Shut down* 
Sabine Refining Company............ Godlin Gladewater 500 — —_— Shut down Shut down* 
Saxet Refining Comp.................Ideal; B. J. Whitener; Omar; Dutch Rose Gladewater 1,000 —_— _— Shut down 240 
Sinclair Refining Comp.**............ Camp Switch 2.500 ee —_-— 2,000 2,000 
Smith Refining Company.... . ....C. L. W.; N. Lynch; Holmes; Carnation Gladewater 800 —_— Shut down Shut down* 
Solvex Refining Comp. oa ....... Apex No. 1; Linzie-Culver Gladewater 5.000 2,500 Dubbs 2.300 1.610 
Southport Refining Comp. pxateee Kilgore 5,000 1,750 own 2.380 3,000 
State Refining Comp....... .........Bradley; Texas-State Kilgore 800 — Shut down 100 
Superior Refining Comp..............Texas State; Crystal; Blue Bird; Hanover Kilgore 1,500 —_ — Shut down 70 
Supreme Refining Comp......... , Anglo-American Gladewater 1,000 —_— —_— Shut down Shut down* 
Swastika Refining Company . ... Triangle; Fite Kilgore 2,200 — —— 510 510 
Texas National Ref. Comp.. . ......Hunter; Blue Diamond: Big Five: Vermillion Gladewater 1,500 —_— — 260 Shut down 
Texas Oil Products Comp............. Longview 3,000 1,500 own 2.650 1,890 
Trinity Refining Company......... ..Lone Star Gladewater 5,000 1,000 own 1.970 2,160 
(Lummus) 
Trio Refining Company......... .... Reese Arp 4,000 1,500 own 2,200 1,470 
Tyreco Ref. Company No. 1........... Tyler Arp 3,000 1,000 own 2,200 1,190 
Tyreco Ref. Company No. 2..... ....- Solar Overton 3.000 1,500 own 1,060 1,140 
Union Refining Company............. Kilgore 2.500 — oS Shut down Shut down 
Universal Refining Comp. : .... Jackson; Blue Diamond No. 2; Lotus Gladewater 1,000 — — Shut down Shut down 
Upshur Refining Comp. peieweaees Gladewater 750 — —_— Shut down Shut down 
Utah Refining Company.............. Kilgore 2,000 — — 350 Shut down 
View Refining Company........... . Stag; Illinois; Ark-Tex Kilgore 2,000 — — Shut down Shut down’ 
Wabash Refining Comp............... Griffin & Winters; Thompson & Bridges Gladewater 800 —— —— 560 170 
Western Refining Company.......... McKain; Cowley; Noble Ward Gladewater 1,000 —— —— Shut down Shut down* 
Western States Ref. Co. No. 1........ Texover; Overtex; Blackstone; Rusk Kilgore 2,000 1,000 own 360 370 
Western States Ref. Co. No. 2........ Pacific; Reeds; Hyland Southern Kilgore 3,000 — —— Shut down Shut down* 
Wolf Refining C F y (aband d). B-S Reclamation Kilgore 1,000 — —— Shut down Shut down* 
Youth Refining Company............Adams; Sander; Rex; American; Big Sandy Big Sandy 1,000 —_— _— Shut down 130 
Rs <a x:i6:0:4 0 nr0 be. oa alain sn cls-c:k 0 eS SOs SW eeOee Meeks hahee i nebase te veeeavbesanéeseueeere 213 38,250 57,500 49,180 


* Shut down for several months. 
** Refineries operating in conjunction with natural gasoline plants. 
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rectification process as adapted to the 
East Texas field. The magnitude of the 
natural gasoline industry in the East 
Texas field is just now being fully realized 
and a large expenditure of capital is 
scheduled and indicated in 1936 and in 
1937 for construction of additional plants 
and for modernization of existing plants 
for extraction of butanes and propanes 
from the gas. Construction of a poly- 
merization plant is under way at Bay- 
town, Texas, while a project is under 
discussion for building of a large propane 
polymerization plant in the East Texas 
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field itself. The Baytown plant, which 
will operate in conjunction with the large 
refinery of the Humble Oil and Refining 
Company, is being currently connected 
by an 8-inch 200-mile pipeline with the 
East Texas field. 


Refineries 


Tue East Texas field because of its 
unusual size, its large population and 
its proximity to Dallas, Fort Worth 
and Shreveport became a fertile ground 
for construction of numberless refineries 
ranging in size and type from the crudest 


TABLE 7 


Trunk Crude Oil Pipeline Sys 


tems Serving East Texas Field 
December 1935 


Company Field Runs 
From the Field Station Size Point of Delivery bbl. 

Arkansas Pipeline Corporation. .... Castor 10-inch Shreveport, La. 560,000 
(Cities Service) 

Atlas Pipeline Company.......... Longview 8-inch Shreveport, La. 157,000 

Atlantic Pipe Line Company.......Horton 10-inch Atreco (Gulf Coast) 1,241,000 
(Atlantic) 

Gulf Pipe Line Company.......... Henderson 2-8-inch Port Arthur (— —) 1,045,000 
(Gulf Oil) 

Humble Pipe Line Company...... Longview 3-8-inch Baytown (Gulf Coast) 1,149,000 (*) 
(Humble-affil. S.O.N.J.) & Arp 

Humble Pipe Line Company....... eS 10-inch Baton Rouge (**) 1,200,000 
(Humble-affil. $.0.N.J.) 

American Liberty Pipe Line Comp.. Brightwell 8-inch Houston (Gulf Coast) building 

Magnolia Pipe Line Company...... Kilgore 12-inch Corsicana (***) 1,366,000 
(Socony-Vacuum) 10-inch Beaumont (Gulf C.) sic 

Sinclair Prairie Pipe Line Co....... Troup 12-inch Colonels Station 1,117,000 
(Consolidated) gee") 

Shell Pipe Line Company.......... Kinsloe 10-inch Houston (Gulf Coast) 878,000 

Sun Pipe Line Company........... Grissom 10-inch Nederland (Gulf C.) 1,266,000 
(Sun) 

The Texas Pipe Line Company..... Munro 10-inch Port Arthur (Gulf C.) 885,000 
(The Texas) 

Texas Empire Pipe Line Company. . Nettleton 12-inch Port Arthur (Gulf C.) 1,276,000 
(3712% Texas; 3742% Empire; a 

25% Tidewater) Total: 12,140,000 
To The Field 
East Texas Refining Company...... Rodessa 8-inch Longview building 


* Delivered into lines of Stanolind Pipe Line Company at Hearne, Texas, for trans-shipment to the Texas City 


refinery of the Pan American Refining Co. (S. O. Ind.). 


** In Louisiana via lines of Standard Pipe Line Company, Inc. 
*** Connects at Corsicana with the main trunk system of the company for delivery to Beaumont. 
**** Connects at Colonels Station with the main trunk system of the company for delivery to Houston. 


Sand Thickness - ft 
Peretrotion tnto Sand - ft 
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Geologic section of Northeast Texas from 
Woodbine outcrop to the East Texas Field. 
(Adapted from section made by Wallace C. 
Thompson for the East Texas Geological 
Society Field Trip of the International 
Geological Congress in 1933.) 


stills to modern cracking plants. The 
high octane value of East Texas straight- 
run gasoline, approximating 57, was an 
important contributing factor permitting 
its use in modern automobiles. In the 
first few years in the life of the field many 
smaller topping plants produced only 
topped straightrun gasoline, dumping the 
cut then unmarketable crude into open 
pits, which still spot the field. In 1934 
and 1935 when ‘‘hot”’ oil production be- 
gan to be gradually reduced and the 
refineries experienced greater and greater 
difficulties in securing crude oil supplies a 
large number of “‘pit”’ reclamation plants 
came into being, some of them evolving 
into small topping refineries, while others 
supplied existing plants. ‘Pit’ oil rec- 
lamation rapidly became a racket with 
newly produced oil substituting for the 
‘pit’? oil for which permits were issued, 
“pit” oil itself being in most instances 
unrefinable after having remained in open 
earthen pits for two tofour years. Before 
the Railroad Commission intervened ac- 
tively some ‘“‘pits” actually produced 10 
to 20 times their capacity without a 
barrel being taken out of them. The 
Commission has done excellent work dur- 
ing the past year in stopping the “‘pit”’ 
racket and in eliminating such pits, which 
at one time numbered some 200 and had 
an estimated storage capacity in excess of 
8,000,000 bbl. The refining operations in 
the East Texas field varied directly with 
the rigidity of the enforcement of prora- 
tion, with control of ‘‘back”’ allowables 
and with control of ‘“‘pit”’ and ‘“‘creek”’ 
oil, the runs varying between 30,000 bbl. 


East-West cross-section of East Texas field 

at Kilgore. Vertical and horizontal scale; 

one inch equals 1,000 ft. Showing original 

salt water table and probable encroach- 
ment of water into the field. 
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to 100,000 bbl. per day and accounting 
for between 420,000 and 1,386,000 gal. of 
straightrun gasoline which was dumped 
on the local markets. 

Most of the smaller refineries could op- 
erate only because they were buying 
crude oil at very low prices and were fur- 
ther evading payment of state gasoline 
taxes. Thus a 500-barrel small topping 
plant consisting of crudest equipment and 
paying 20 to 30 cents per barrel of ‘‘hot”’ 
oil could produce daily 7,000 gal. of gas- 
oline selling at from 1 to 2 cents per 
gallon, bringing from $70 to $140 per day, 
while the evasion of state taxes, and often 
of federal tax as well, permitted a further 
income of 4 to 5 cents per gallon, or a total 
daily gross income of from $350 to $490 as 
compared with but $100 to $150 spent in 
purchasing crude oil. The smaller East 
Texas refining plants continued running 
“hot” oil in violation of state regulations 
and continued the evasion of taxes by a 
simple procedure of changing their cor- 
porate identities whenever suits were 
brought against them, and accordingly 
put few of these smaller plants in the field 
did not change their names four and five 
times in 1933 and 1934. 

At this writing there are in the East 
Texas field about 79 refineries with a daily 
capacity of 213,200 bbl., of which 19 are 
equipped with cracking stills with a daily 
capacity of 38,250 bbl. Thirty of these 
plants have been shut down for a long 
period of time and are either abandoned 
or already dismantled, while in the near 
future an additional 20 plants will be 
abandoned in the East Texas field. Cur- 
rently operating refineries run but part of 
the time because but only a few plants 
have sufficient well connections for contin- 
uous operations. Some 50 reclamation 
plants have been built in East Texas and 
of this total but 15 to 20 are in operation. 





Of the larger currently operating re- 
fineries the following are most active at 
this time, as is indicated by December, 
1935, crude oil deliveries: East Texas 
Refining Company, Hurricane Petroleum 
Corp., Premier Oil Refining Company, 
Sinclair Refining Company, Gilliland Re- 
fining Company, and Trio Refining Com- 
pany. 

The area of the East Texas field with its 
overbuilt refining capacity and _ strict 
limitation of production to a level con- 
tributory to the greatest saving of the 
reservoir energy will witness during 
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March of 1936 an important development 
with the completion of the pipeline of 
the East Texas Refining Company from 
Rodessa field to Longview, which will 
supply East Texas refineries with much 
needed crude oil, which is all contracted 
for and is not available in the East Texas 
field itself. 


Pipelines, Markets and Storage 
Facilities 
GATHERING lines belonging to 64 vari- 
ous major and independent concerns, 


Analysis of Typical Crude Oil from the East Texas Field 


A. P. I. gravity. . 
Specific gravity... 
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If topped East Texas crude oil is cracked, up to 55 percent of it is recovered as gasoline of 58.5 gravity, A. P. L., 


with octane value varying from 57 to 69.5 depending on reforming process. 


Therefore East Texas crude can 


produce up to 65 percent of its original volume an excellent grade of motor fuel: or 27.3 gallons per barrel. 
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with an estimated length of some 1,500 
miles, collect oil from the 19,507 produc- 
ing oil wells and deliver it to field stations 
of trunk pipelines, to refineries and to the 
loading racks. Loading racks number 
about 80 and have a loading capacity of 
some 2,500 tank cars. Gathering charges 
in the field vary from 5 to 71% cents per 
barrel. 

The East Texas field is served by 12 
trunk pipelines with a total capacity of 
some 1,000,000 bbl. per day. Of these 
10 are owned by major companies and 
two by independent operators. Arkansas 
Pipe Line Company and Atlas Pipe Line 
Company’s lines connect the field with 
Shreveport, Louisiana, while one of the 
Humble Pipe Line Company’s lines con- 
nects the field with the trunk system of 
the Standard Pipe Line Company, Inc., 
in Louisiana for trans-shipment to the 
Baton Rouge refinery of the Standard Oil 
Company of Louisiana (S.O.N.J.). Ten 
trunk systems connect the field with 
either the Houston-Texas City or the 
Port Arthur-Atreco refining and terminal 
centers on the Gulf Coast. The tariff for 
transporting crude oil from the East 
Texas field to the Gulf Coast by pipelines 
is currently 15 cents per barrel. Total 
mileage of trunk systems serving East 
Texas is estimated at around 2,120 miles, 
this total not including parallel lines of 
same companies. Table 7 tabulates the 
operating trunk pipeline systems and in- 
dicates their respective deliveries during 
December of 1935. 

East Texas crude has been most desir- 
able for refineries since a large and con- 
tinuous supply of one grade crude oil has 
been made available for a long period of 
time. The crude is self sufficient since in 
addition to high percentage of high octane 
gasoline it carries also lubricating dis- 
tillates. Accordingly both in the United 
States and in Europe, particularly in 
France, large refineries have been de- 
signed, or adapted, to East Texas crude, 
resulting in a heavy demand for oil from 
East Texas. This specialized construc- 
tion was over-extended during the period 
of ‘‘hot” oil production with the result 
that at the close of 1935 and early in 1936 
the demand for East Texas crude oil for 
domestic and export use was very much 
in excess of supply. Premiums of from 5 
to 10 cents per barrel were freely paid dur- 
ing that period of time for sizeable connec- 
tions, even after the early January 15-cent 
per barreladvance for the East Texascrude. 

Storage facilities in the East Texas field 
include some 6,000,000 bbl. in lease tanks 
and about 13,200,000 bbl. in tank farms, 
these figures not including miscellaneous 
tanks at refineries. The lease storage 
facilities consist of about 4,200 tanks of 
1,000-bbl. capacity and about 3,600 tanks 
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of 500-bbl. capacity, with few tanks of 
smaller size. Tank farm crude oil storage 
facilities include 74 tanks of 80,000-bbl. 
capacity, 85 tanks of 55,000-bbl. capacity, 


12 tanks ranging in capacity from 44,500 
bbl. to 17,000 bbl., 85 tanks of 10,000-bbl. 
capacity and 23 tanks of 5,000-bbl. 
capacity. 


Geology-Stratigraphy 


Tue geologic section in the East Texas 
field comprises about 1,800 ft. of Tertiary; 
and about 2,000 ft. of Upper Cretaceous. 
The Woodbine sand, which is productive 
in the field, is encountered at the base 
of the Upper Cretaceous section. The 
Woodbine is followed by Washita-Fred- 
ericksburg group of the Lower Cretaceous 
(Comanche), which has been penetrated 
in the East Texas field only in a few east 
side wells. The first reliable marker in 
East Texas is the Pecan Gap, which is 
encountered in the field at about 2,500 ft., 
and which is easily determined from the 
drill cuttings. Austin chalk encountered 
at about 3,450 ft. is the second reliable 
marker for subsurface contouring, and it 
is also clearly indicated by the drill cut- 
tings. The Austin chalk is immediately 
followed by the Woodbine formation, on 
top of which all present structural maps 
of the East Texas field are contoured. 
The subsurface correlations in the East 
Texas field can be easily made on the 
basis of lithology alone, therefore, not 
necessitating microscopic paleontological 
determinations. 

The Tertiary formations in the East 
Texas area consist of the outcropping 
sections of the Claiborne group (Mt. 
Selman), of Eocene, composed of few 
exposures of Weches on the north end of 
the field, while the Queen City and the 
Reklaw members of the Claiborne are 
generally exposed in the area of the field. 
The Queen City is composed of clays, 
sandy clays and sands with thin beds of 
lignite, including the Omen sands, while 
the Reklaw consists primarily of green 
sands and glauconitic shales. The Omen 
sand beds and the Reklaw have been used 
in surface geological work in the general 
area of the East Texas field. Underlying 
the Claiborne group is the Wilcox forma- 
tion consisting of about 1,300 ft. of prin- 
cipally massive sands, which are inter- 
bedded with sandy shales, shales and 
streaks of lignite. A marked sand zone, 
the Carrizo, occurs at the top of the Wil- 
cox formation, this zone carrying fresh 
waters, as is well illustrated by its high 
resistivity on the accompanying Schlum- 
berger log. The Midway formation, 
which underlies the Wilcox and is about 


500 ft. thick in the field, consists of sandy 
shales and shaley limestones, and is usu- 
ally considered as the basal section of the 
Tertiary. 

The first group of the Upper Cretaceous 
(Gulf) is the Navarro, about 350 ft. thick, 
which is composed principally of shales 
and sandy shales, with a pronounced 
sandy phase at its base, which is corre- 
lated with the Nacatoch sands of the 
Arkansas section. The Navarro group is 
followed by the Taylor group, which is 
composed of the Upper Taylor shales and 
chalk, Pecan Gap chalk, Ozan formation 
and Brownstown marl. The Upper Tay- 
lor consists of shales with few thin streaks 
of chalk and is about 450 ft. thick in the 
field. The Pecan Gap chalk is the 
equivalent of the Saratoga chalk and the 
Annona chalk of the Arkansas and Louisi- 
ana sections, about 350 ft. thick in the 
producing area of the field, thickening 
westward, and it consists of gray and 
white chalk and calcareous shales. The 
underlying Ozan formation is about 125 
ft. thick, consisting of shales with a sandy 
phase at the base, which can be corre- 
lated with the Buckrange sand of Arkansas 
and Louisiana. The Brownstown marl 
is a pure shale member of the Taylor 
group, is about 225 ft. thick in the East 
Texas field, and is included by some geolo- 
gists in the underlying Austin group. 
Following the Taylor is the Austin group, 
which is composed of Blossom sand, 
Bonham clay and Austin chalk. The 
Blossom sand is fairly well developed on 
the north end of the field, grading into 
shales to the south. The Bonham shale 
and chalk section, the equivalent of the 
Tokio of Arkansas and Louisiana, is about 
150 ft. thick in East Texas. The Austin 
chalk section is about 125 ft. thick and 
is composed of an upper chalk member 
20 ft. in thickness, an intermediate shale 
section and a basal chalk member 40 ft. 
thick. 

At the base of the Austin chalk is a 
major unconformity, the Austin overlying 
unconformably in the general area of the 
field the Eagle Ford shale, the Woodbine 
series and the Washita-Georgetown sec- 
tion of the Lower Cretaceous (Comanche). 
The Eagle Ford consists of black fissile 
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and green shales. It is not present in the 
field, pinching out along the western edge. 
The Eagle Ford is present, as is shown on 
the accompanying section, over most of 
the East Texas basin and is considered 
as a possible source bed of the petroleum 
in the East Texas and other fields of the 
area. The Woodbine series, which wedge 
out at the eastern limit of the field forming 
the trap responsible for the huge accumu- 
lation of oil, are overlaid by conglomeratic 
material of Austin chalk age, which sepa- 
rates the Woodbine from the Austin and 
which is characteristic of the uncon- 
formity. The Woodbine section consists 
of highly porous crossbedded sands, sandy 
shales and gray and reddish shales inter- 
mixed locally with conglomeratic material 
and voleanie ash. The Woodbine series, 
as indicated above, pinch out on the east 
side of the field and reach 200 ft. in thick- 
ness on the west side of the productive 
area of the East Texas field in the Glade- 
water sector of the field. Because of the 
truncation, the producing section of the 
Woodbine on the east side of the field is 
somewhat older in age than the section 
producing on the west side of the field, and 
in general the upper half of the Woodbine 
section consists of more homogeneous 
and more porous sands with but very little 
shale, while the lower half of this section is 
very shaley, and while it shows very large 
initial production and will result in very 
considerable recoveries per acre, it is not as 
favorable, by comparison, with the upper 
sand section of the Woodbine formation. 
With the original water level estimated to 
have been — 3,322.5 ft., the section of the 
Woodbine formation above the water 
level reaches a maximum thickness of 
slightly over 100 ft., thinning out to zero 
eastward where the Woodbine formation 
pinches out at about — 3,125 ft. and west- 
ward where the sand dips below the water 
level. On the north and west sides of the 
field there are localized sand lenses, either 
in upper Woodbine or in the basal Eagle 
Ford, entirely isolated from the main body 
of the Woodbine formation, and which 
wedge out near the present western 
boundaries of the field, and which show 
minor but still commercial accumulations 
of oil with the water level considerably 
below the general water level of the field 
and individual to each such separate sand 
body. In some of these sand bodies, 
oil is of the same gravity as in the field 
proper, while in others it is considerably 
heavier. A very typical characteristic 
of the Woodbine sand in the East Texas 
field is secondary siliceous cementation, 
which made it possible for many smaller 
operators to complete their wells with 
open hole below the oil strings of casing 
without experiencing any sanding up of 
the holes, this feature making it most 
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improbable that any settling whatsoever 
has taken place in the field. 

With the Woodbine formation averag- 
ing some 65 ft. in thickness above the 
—3,322.5-foot level in the East Texas 
field, the oil saturated sand section is 
estimated in this article to average 37.5 
ft. on the basis of well logs, core records 
and Schlumberger surveys, excepting the 
new extensions in which the oil saturated 
sand sections will not average above 10 
ft. With the present area of the field 
being 127,000 acres, and with probable 
extensions estimated at 13,000 acres, the 
total volume of saturated sand is esti- 
mated at 4,890,000 acre-feet, of which 
4,760,000 acre-feet are in the present 
proven area and 130,000 acre-feet are in 
the prospective extensions. In the East 
Texas field there is no free gas, and there- 
fore, all available porous space in the 
Woodbine sands, situated above the water 
level, is filled with oil and with gas in so- 
lution. The present proven area of the 
field, with Woodbine sand porosity equal 
to 25 percent and completely saturated, 
carries under the original reservoir condi- 
tions 1,940 bbl. of oil per acre-foot, or a 
total of 9,230,000,000 bbl., while the pro- 
spective extensions with less favorable 
sand conditions, are expected to contain 
an additional 150,000,000 bbl., or a huge 
total of 9,380,000,000 bbl. As shown 
elsewhere in this article, the effective 
water drive with conservative rate of pro- 
duction will in all probability result in a 
60 percent recovery, which will mean pro- 
duction of 5,625,000,000 bbl. of crude oil 
and gas under reservoir conditions, or a 
net recovery of 4,507,900,000 bbl. of crude 
oil, after 20 percent shrinkage to atmos- 
pheric conditions, indicating a probable 
recovery of 932 bbl. of crude oil per acre- 
foot and an average production of 35,000 
bbl. per acre within the present boundaries 
of the field. 

The Washita-Fredericksburg group of 
Lower Cretaceous underlies the Wood- 
bine formation, the Washita being repre- 
sented in the field by about 50 ft. of shales 
and limestones, while the underlying 
member of the Washita-Fredericksburg, 
the Georgetown, is a pure limestone. The 
Georgetown was penetrated in but few 
east side wells in the East Texas field, 
which have missed the Woodbine forma- 
tion. 

Since the East Texas field is located on a 
structure of shore-line type, without anti- 
clinal features, production in deeper 
formations of Trinity age, or lower, is 
highly improbable. 


Geologie History and 
Structure 


Tue East Texas field is located on the 
western slope of the Sabine Uplift. The 


principal structural features of the East 
Texas are: (1) shore-line type of deposi- 
tion of the Woodbine formation, and (2) 
its partial erosion and subsequent overlap 
by the Austin chalk, which was an effec- 
tive sealing medium. As indicated on 
the accompanying structural map of the 
Northeast Texas, the original shore-line 
deposition of the Woodbine formation 
probably extended about 10 to 20 miles 
further east from its present limit, while 
the subsequent erosion, after more pro- 
nounced elevation of the Sabine Uplift, 
resulted in the recession of the eastern 
limits of Woodbine sediments to their 
present eastern boundary. The sedi- 
ments, which made the Woodbine series, 
were derived principally from the north 
and the northeast and not from the 
Sabine Uplift as was considered at one 
time. The probable geological sequence 
of events relative to the East Texas field 
was as follows: after deposition of the 
Lower Cretaceous (Comanche) formations 
these sediments were uplifted in Northern 
Louisiana and Southern Arkansas, the 
Sabine Uplift in Northwestern Louisiana 
coming into existence at that time. 
After this uplift the Lower Cretaceous 
sediments were truncated and the result- 
ing topography was represented by a 
plain of low relief. The subsequent dep- 
osition of the Woodbine was, as indi- 
cated, around the western limit of the 
Sabine Uplift, at which time this Uplift 
was evidently accentuated, as is indi- 
cated by the absence of Woodbine forma- 
tion over the Uplift. After deposition 
of the Woodbine sands, the Austin sea 
transgressed the Sabine Uplift and ex- 
tended well into Louisiana, resulting in 
the present overlap by the Austin sedi- 
ments of Eagle Ford and Woodbine. 
The subsequent sedimentation in the 
East Texas Basin continued without 
breaks of major magnitude until the pres- 
ent date, excepting for a secondary un- 
conformity at the base of the Tertiary. 
It is very generally understood that the 
crude oil in the East Texas field origi- 
nated in the Eagle Ford and in the Wood- 
bine formations and that its huge ac- 
cumulation was the result of drainage of a 
large surrounding area. 


Conelusion 


Tue East Texas field, discovered late 
in 1930, has been one of the great out- 
standing developments in the oil industry 
of the United States and of the world. 
The importance of the field upon the 
domestic and international market cannot 
be overemphasized, while its huge reserve 
assured the United States of a continuance 
of the supply of crude oil. The federal 
and state enforcement regulations were 
tested in the field and were made effective 
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after a long period of trial. A hugesum of 
some $500,000,000 was invested in the 
field, benefiting local population as well as 
innumerable industries in the United 
States at a very difficult time of a major 
depression. 

A number of major companies, with 
large refining capacities and very small 
crude oil reserves, benefited immensely by 
the discovery of the East Texas field by 
acquiring a large reserve, which assures 
them of a crude oil supply for many years 
to come. Several of the largest compa- 
nies in the United States own between 50 


Natural Gasoline Inereases 


and 75 percent of their total crude oil 
reserve in this one field. Even of greater 
importance is the national value of the 
East Texas field, which contains at this 
time between 25 and 30 percent of the 
total proven reserve of the country. It is 
not too much to say that if there was no 
East Texas field there would not have 
been any proration at this time, and the 
larger fields would have been allowed to 
produce wide open with the attendant 
huge waste. Therefore, paradoxically, the 
East Texas field, by supplying the coun- 
try with a vast reserve of some 4,500,000,- 
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East Texas Field of Major Importance to Natural 


Gasoline Industry With 


Production Likely to 


Reach 12,000,000 Gal. Per Month Gas Reserves 


Estimated At a Possible Value of $238,000,000 


L. Is only within the last two years 
that the great value and importance of the 
East Texas field to the natural gasoline 
industry has been generally appreciated 
and acknowledged, and in these two years 
the production of natural gasoline has in- 
creased from 2,200,000 gal. in January of 
1934 to about 7,500,000 gal. per month 


during the last six months of 1935, an in- 
crease of 241 percent, while the currently 
increasing capacity of the plants suggests 


Monthly production in millions of gallons 

and price variation of natural gasoline in 

the East Texas field. (Not corrected to the 
uniform grade of natural gasoline.) 
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000 bbl. of crude oil, and by causing at one 
time a complete breakdown in prices of 
crude oil and its products, has in fact been 
a constructive influence. 

A vast amount of equipment was ab- 
sorbed by the East Texas field, a consider- 
able portion of which was second-hand 
equipment. The absorption of used 
equipment, however, has been a very im- 
portant factor in eliminating such used 
equipment from older fields, and hence the 
requirements of new fields are now being 
filled with the new equipment, which 
otherwise would not have been required. 


241 Percent 


production of 10,000,000 to 12,000,000 
gal. per month in the second half of 1936, 
a probable maximum natural gasoline pro- 
duction under present allowable crude oil 
production. These figures do not include 
future butane and propane production. 
During 1935 the development of the 
polymerization process further greatly en- 
hanced the value of the East Texas field 
to the natural gasoline industry, because 
East Texas gas is very rich in butane; 
while research now being conducted in 
polymerization of propane promises to 
utilize effectively in the future another 
large fraction of the natural gas in this 
vast field. 

The natural gasoline reserves in the 
East Texas field may be approximately 
calculated as follows: the total crude oil 
in place in the field, as estimated in the 
accompanying article ‘‘Geology and Eco- 
nomic Significance of the East Texas 
Field’’, was approximately 9,380,000,000 
bbl., of which 820,000,000 bbl. have been 
recovered to January 1, 1936, thus leaving 
in the reservoir at this time 8,560,000,000 
bbl., in which is dissolved an immense 
volume of 3,040,000,000,000 cu. ft. of gas, 
calculating on the basis of 355 cu. ft. per 
barrel of crude oil in place. Some of the 
oil in the reservoir will be undoubtedly 
permanently by-passed and isolated, but 
a very large proportion of the oil reserve, 
which will not be brought to the surface, 
will give up its gas when the reservoir 
pressure will decline below 755 lbs. Thus 
if 75 percent of the available gas is even- 
tually produced it will mean a recovery of 
2,280,000,000,000 cu. ft. While presently 
available and building natural gasoline 
plant capacity, totalling some 150,000,000 
cu. ft. per day, is equal to the current 
daily production, some 6,000 wells are at 
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this time not connected to the plants, 
and a considerable number of these wells 
will remain without connections in the 
future. Therefore if it is conservatively 
estimated that but 66 percent of the gas 
brought to the surface will be processed in 
the plants it may be calculated that with 
a recovery of 3.0 gallons of 22-lbs. natural 
gasoline per 1,000 cu. ft. of gas some 
108,500,000 bbl. of natural gasoline will 
be ultimately produced over the whole life 
of the field; figuring on four cents per 
gallon the total ultimate indicated value 
of natural gasoline is accordingly $182,- 
300,000. The development of butane ex- 
traction and utilization will be relatively 
slow and only the more modern plants will 
be gradually equipped to produce butane 
for polymerization, and therefore not over 
40 percent of the available gas will be 
processed for butane, suggesting a produc- 
tion of 86,800,000 bbl., calculating on the 
basis of recovering 4.0 gallons of butane 
per 1,000 cu. ft. Propane extraction and 
its polymerization is still in entirely too 
experimental a stage to make any definite 
estimates, though with a 7.0-gallon recov- 
ery per 1,000 cu. ft. and an estimated 
processing of 25 percent of the available 
gas a very tentative figure of 95,200,000 
bbl. may be set for the ultimate propane 
recovery. It is similarly very difficult to 
arrive at the future market value of 
butane and propane, but considering that 
2.5 gallons of butane are currently neces- 
sary to produce one gallon of polymer 
gasoline an approximate price of 1 cent 
per gallon for butane and 0.5 cents per 
gallon of propane is indicated, suggesting 
a total value of the ultimate production 
of butane and propane of $56,500,000. 
Therefore the total possible gross value of 
the East Texas field to the natural gaso- 
line industry is indicated at some $238,- 
800,000. The above figures do not in- 
clude the value of the residue gas which is 
usually returned to the lease owners and 
is used in operation of wells, refineries, etc. ; 
the economic value of residue gas at a 
commercial rate of four cents per 1,000 
cu. ft. is approximately $60,000,000, cal- 
culating on the basis of 50 perc ent of the 
intake plant gas returning as residue gas. 

In current practice natural gasoline 
plants purchase gas from the various 
leases in the East Texas field on a sliding 
scale basis, adopted by the Natural Gaso- 
line Association of America in November 
1932, depending upon the market price of 
natural gasoline and upon the gasoline 
content of the gas: thus an average price 
of below two cents per gallon brings to 
the lease operators 15 percent of the value 
of the gasoline production, while an aver- 
age price of six cents or over per gallon 
brings to the lease operators 33.3 percent 
of the value of gasoline, when gasoline 





content is 1.75 gallons per 1,000 cu. ft. or 
above, the usual East Texas minimum. 
Indicated tentative arrangements in the 
case of butane and propane extraction 
suggest a flat 15 percent remuneration of 
lease operators on the basis of sales price. 
In every case the landowners royalty 
fraction remains standard at 4th of the 
lease operator’s receipts. The price of 
butane and propane is expected to remain 
steady, without marked fluctuations char- 
acteristic of natural gasoline, inasmuch 
as there will be but a very limited number 
of buyers, while the extraction and poly- 
merization equipment will be expensive 
to build and to operate. 

The major construction program in 
East Texas in connection with butane 
and propane extraction was initiated late 
in December of 1935, when, through an 
arrangement made between Humble Oil 
and Refining Company, Humble Pipe Line 
Company and Hanlon-Buchanan, Inc., 
the Humble Pipe Line Company an- 
nounced plans for immediate construction 
of an 8-inch, all welded, pipeline, partly 
new and partly utilizing the existing facili- 
ties, from the East Texas field to Bay- 
town for the transportation of natural 
gasoline, butane and propane. The new 
line will have an initial capacity of 9,000 
bbl. per day operating with one pump sta- 
tion, which will be located near London in 
the East Texas field. Future plans pro- 
vide for installation of a second station at 
Hearne, which will increase capacity of 
the line to 13,000 bbl. daily, and subse- 
quently two more stations will be added, 
giving the line an ultimate capacity of 
17,000 bbl. daily. The arrangement be- 
tween the Humble Oil and Refining Com- 
pany and Hanlon-Buchanan, Inc. is for 
the purchase of butane and propane which 
will be produced in the East Texas plant 
of Hanlon Gasoline Corporation of Texas, 
as well as in several other plants under 
contract. These products will be used by 
the Humble in the polymerization plant 
which the company will build at its Bay- 
town refinery, thus augmenting its own 
supply from owned East Texas gasoline 
plants and from plants located elsewhere 
and from the gasoline extraction plant at 
Baytown refinery. Natural gasoline, to- 
gether with butane and propane, will be 
taken into the new line at the London 
field station. The material will be under 
55 to 60 lbs. Reid vapor pressure. At 
Baytown refinery the Humble will frac- 
tionate the mixture, retaining the butane 
and propane, while Hanlon-Buchanan will 
move its portion of natural gasoline into 
its domestic and export trade. In addi- 
tion to the construction of the pipeline, 
which will cost about $1,000,000, other 
major construction is planned. Hanlon- 
Buchanan, Inc. will lay a field gathering 
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Location of natural gasoline plants in East 
Texas showing the area served by each plant. 








system from its own and affiliated plants 
to deliver natural gasoline, butane and 
propane in mixture to the Humble’s sta- 
tion at London. Several of the larger 
East Texas gasoline plants will install 
additional plant equipment for the ex- 
traction of butane and propane, and at the 
Baytown terminal of the line the Humble 
Oil and Refining Company will install the 


necessary fractionating equipment and 
the polymerization plant. This program, 
extensive in itself, may be considered as a 
beginning of an intensive construction and 
enlargement development of the East 
Texas gasoline plants, whose progress will 
be only limited by the actual results to be 
secured in production and utilization of 
butane and propane. 


Operation of Natural Gasoline Plants 


in East Texas 


Tue production of natural gasoline 
from the gas from the wells in the East 
Texas area has been considered since the 
field was discovered, but not until the past 
two years has the industry begun opera- 
tions on a big scale. 

There are at present eighteen plants in 
operation ranging in capacity from 500,- 
000 cu. ft. per day to 16,000,000 cu. ft. per 
day. The installation of two additional 
large plants is being considered at the 
present writing. After these have been 
completed the operators over the entire 
field will have the opportunity of having 
the gas from their wells processed by a 
gasoline plant. The capacity in cubic 
feet of the plants now in operation is ap- 
proximately 115,500,000 per day with a 
potential average production of about 
346,500 gal. of 26 lbs. vapor pressure gaso- 
line per day. 

Due to the excellent anti-knock values 
of this gasoline it is a highly desirable 
product for use in mixing and blending 
with refinery gasolines for the production 
of motor fuel. 

The problems in connection with the 
operation of a gasoline plant in East 
Texas are many and varied. When it is 
considered that the entire field is under 
proration and that a minimum of 20 bbl., 
and at the present writing a maximum of 
about 28 bbl. of crude oil, is all that a well 
is permitted to produce per day, and to 
the further fact that this production is ob- 
tained in periods ranging from 30 minutes 
to three hours and that some plants have 
as high as 1,700 wells tied into the gather- 
ing systems it can readily be seen that to 
schedule the flowing of the wells so that 
the plant has a constant, uniform supply 
of gas presents a problem of considerable 
magnitude which requires the strictest 
cooperation between the oil producers and 
the operators of the gasoline plants. The 
fact that nearly all plants operating in 
East Texas have a fairly uniform supply 
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of gas speaks highly for the spirit of co- 
operation which exists between the opera- 
tors of the various leases and of the vari- 
ous plants. 

There is probably no other field in the 
United States where the content of the 
gas can be varied from one to five gallons 
per 1,000 cu. ft. by varying the pressure 
on the oil and gas separator while a well 
is being flowedintoit. It was determined 
early in the life of the East Texas field 
that it was of prime importance to keep 
this pressure at zero pounds if possible in 
order to obtain the maximum yield of 
gasoline without lowering the gravity of 
the oil. For this reason it was necessary 
that the gas gathering systems be made 
extremely large and that they be de- 
signed so as to carry about 10 in. Hg. 
vacuum at the plant so that a pressure of 
not more than one atmosphere could be 
carried upon the outermost separators 
when wells were being flowed into them. 

In addition to the importance of carry- 
ing a pressure of about one atmosphere on 
the separators there are other factors that 
govern the richness of the gas going to the 
gasoline plant, such as size of the separa- 
tor with relation to the amount of oil 
flowed through it, velocity of the oil 
through the gas separator, and the at- 
mospheric temperature. In the order of 
their importance it is the opinion of the 
writer that this is as follows: 


(1) Pressure on the oil and gas separator 
(2) Atmospheric temperat-ire 

(3) Rate of flow through separator 

(4) Size of separator 


In order to obtain ideal conditions at 
the separator, the elevation of the separa- 
tor must be greater than the top of the 
flow tanks so that the oil will flow by 
gravity from the former to the latter. In 
addition to the difference in elevation, the 
length and size of the line from the separa- 
tor to the flow tanks is of considerable im- 
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portance. More gasoline can be pro- 
duced from the gas if the separator is 
operated under a vacuum, which is the 
case in many instances throughout the 
field. One producer who operates a small 
gasoline plant taking gas only from the 
wells on his lease, operates the oil and gas 
separator at a pressure of 4’’ Hg. vacuum 
and obtains yields in the summertime of 
as high as 4.5 gallons of 26 lbs. gasoline 
per 1,000 cu. ft. 

There are three distinct types of plants 
in the field, viz., Low Pressure Absorption, 
Vapor Rectification and Straight Com- 
pression. Some plants are combination 
compression and absorption. The most 
efficient type plant for the East Texas 
field is the Vapor Rectification. The ab- 
sorption type plants of common design 
with additional oil intercoolers and pro- 
pane—oil coolers are next in line, while 
the straight compression plant cannot 
hope to compete in efficiency with either 
of the other two types. 

The Hanlon Gasoline Corporation of 
Texas operates one of the larger plants 
which is of the absorption type. The 
gathering system takes gas from 1,515 
wells and, including the residue gas sys- 
tem, is composed of more than 100 miles 
of pipe ranging in size from 2 to 20 inches. 
Some 165 orifice gas meters placed on vari- 
ous leases measure the gas at each tank bat- 
tery, which has a meter setting composed 
of a meter and a regulator which main- 
tains the desired pressure on the oil and 
gas separator. The area covered by this 
system is about seven miles long and three 
miles wide and is located in Gregg and 
Upshur counties. There are eight main 
gas gathering lines to the plant which is 
located about the center of the block of 
leases being served. 

Approximately 10’ Hg. vacuum is 
maintained on the intake lines at the plant 
by sixteen compressors operated by gas 
engines which can develop 2,355 h.p. 
The discharge pressure on these machines 
is 50 lbs. per sq. inch gauge. The heat of 
compression is extracted from the dis- 
charge gas by passing it through water- 
cooled gas coolers. The condensation of 
gasoline due to this cooling is negligible. 
After the gas has passed through the gas 
coolers it enters a 72-inch absorber counter 
current to the descending absorption oil. 
The gas from the top of the absorber is 
residue gas and is returned to the lease, 
used for plant fuel or burned in a flare. 

The design of the absorber is unique in 
that the oil is taken out of the absorber 
twice, passed through inter-coolers and 
put back into the absorber. This per- 
mits the circulation of about 50 percent of 
the volume of oil that would be otherwise 
required for the same degree of stripping. 

The enriched oil is pumped from the 
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bottom of the absorber through a series of 
heat exchangers, thence to a vent tank 
from which any vapors liberated from the 
oil are lead directly to the still. The oil 
from the bottom of the vent tank is passed 
through a steam pre-heater, thence into 
the still. From the still it flows to an 
outside reboiler where it is given its final 
heating. From the reboiler the lean, hot 
oil is passed through the heat exchangers 
counter current to the rich oil from the 
absorber. From there it goes to the lean 
oil surge tank where it is picked up by a 
pump and pumped through oil coolers 
located in the cooling tower. This oil is 
then passed through a sub-cooler and is 
further cooled by using surplus reflux from 
the stabilizer consisting mainly of propane 
and butane. An additional 10 degrees of 
cooling is obtained in this manner. From 
the sub-coolers it is fed back to the 
absorber. 

The vapors from the still are passed 
through primary condensers where the 
heavier ends are condensed and are col- 
lected in a reflux separator. Sufficient 
reflux for the still is pumped from this 
separator and any surplus is passed, to- 
gether with the noncondensed vapors, into 
the final condenser. From the final con- 
denser the gasoline and noncondensed 
vapors are led to the raw gasoline surge 
tank. The gasoline is pumped from this 
surge tank through the stabilizer which 
contains 36 bubble trays and which can 
produce 26-lbs. vapor pressure gasoline 
containing nothing lighter than normal 
butane. Thereisasharp line of demarka- 
tion between normal and iso-butane. 

The finished product from the stabilizer 
can be varied from a minimum of 14 lbs. 
V. P. to a maximum of 30 lbs. without the 
inclusion of propane in the 30-lbs. product 
and with the entire elimination of butanes 
in the 14-lb. product. A typical analysis 
of East Texas 26-lbs. vapor pressure gaso- 
line shows that it is composed approxi- 
mately of one-third normal butane, one- 
third pentanes and one-third hexanes and 
heavier. The specific gravity is about 91 
degrees API, distillation recovery 94 to 95 
percent with approximately 83 percent 
over at 140 degrees and 98 percent at 212 
degrees. 

The operation of the stabilizer is care- 
fully watched to see that constant pres- 
sure-temperature relationships are main- 
tained to a fraction of a degree, or a 
pound, atalltimes. This is accomplished 
by the use of air actuated controlling 
instruments. 

The noncondensed vapors from the raw 
gasoline surge tank are picked up by a 
recompressor and discharged directly to 
the stabilizer without being cooled, where 
they are stripped of all of their desirable 
hydrocarbons. 


Due to the large number of wells being 
flowed every day it is inevitable that oc- 
casionally something will go wrong on one 
of the leases and a considerable quantity 
of oil be permitted to flow into the gas 
gathering system. If this oil should be 
permitted to reach the compressor cylin- 
ders it is certain that there would be seri- 
ous trouble. It is possible that the plant 
might be destroyed and that there might 
be serious loss of life. At the Hanlon 
plant each of the four inlet scrubbers to 
the compressors is equipped with a liquid 
level controller situated about three feet 
below the suction line to the compressors. 
Each of these controllers is equipped with 
a Mercoid switch, which when tilted closes 
a circuit which is connected to the mag- 
netos of the compressors which imme- 
diately shuts them down. Tests have 
shown that from the time a Mercoid 
switch is tilted that within 15 seconds not 
a wheel is turning in the compressor 
building. 

The Sabine Valley Gasoline Corporation 
has the latest type of vapor rectification 
plant of The Petroleum Engineering, Inc. 
design which began operations in the 
spring of 1935. This plant contains 11 
2-stage compressors capable of compress- 
ing 11,000,000 cu. ft. of gas per day from 
10”’ Hg. vacuum to 275 lbs. gauge. The 
low stage side of the machines compresses 
the gas to about 35 to 40 lbs. pressure, and 
is then passed through gas coolers, thence 
to the high pressure suction. It is then 
compressed to about 275 lbs. per square 
inch and passed through a gas pre-cooler 


where it is cooled to about 130° F. From 
the pre-cooler it passes directly into the 
gasoline recovery column where it passes 
upward, counter current to the descending 
reflux. The residue gas from the top of 
the gasoline recovery column is passed 
through a reflux condenser, thence to an 
accumulator tank. Being denuded of all 
its desirable gasoline hydrocarbons it is 
then used for plant fuel, and for the opera- 
tion of leases. 

The gasoline recovered in this column is 
a product having a vapor pressure of 30 
lbs. to 45lbs. From the gasoline recovery 
column it flows to a gasoline surge tank 
from which no vapors are permitted to es- 
cape. It then enters the stabilizer where 
it is stabilized to any desired vapor pres- 
sure. The stabilizer is operated so that 
nearly 100 percent of the overhead vapors 
are condensed. The only vapors escap- 
ing from this column are ethane and 
lighter. In other words nearly all of the 
overhead product is condensed to be used 
as reflux. The desired amount of this re- 
flux is pumped back into the stabilizer and 
the surplus is returned by a pump to the 
gasoline recovery column. 

A plant of this type is probably the 
most desirable for East Texas conditions 
for it has the range of flexibility not found 
in an absorption plant. Its efficiency is 
higher than that of an absorption plant, 
due to the fact that it is possible to obtain 
100 percent recovery of pentanes and 
heavier while a recovery of 98 percent 
pentanes and heavier is considered good 
for an absorption plant. 


Vapor Rectification Process in East 


Texas 


SINcE the first successful vapor rec- 
tification type plant was built for the re- 
covery of useful hydrocarbons from the 
uncondensed vapors at the Arkansas City 
refinery of the Kanotex Refining Com- 
pany, the “‘life’’ cycle of development in 
the art of recovery of gasoline from gases 
or vapors has been completed, and the 
new cycle begun: straight compression 
plant—1905; absorption type plant— 
1913; charcoal plant—1918; stabilization 
in conjunction with absorption or com- 
pression type plant in 1926; and back to 
compression plant in a vapor rectifica- 
tion process in 1930. 

There are at the present time approxi- 
mately twenty vapor rectification type 
plants in operation, of which the East 


By Paul M. Raigorodsky 


Texas Field has five. Considering the 
fact that there are only twelve large plants 
in the East Texas area, and that most of 
the other plants are built out of second- 
hand equipment available at dismantled 
plants of the manufacturers, it can be 
safely stated that 80 percent of the new 
plants built in this area are of the vapor 
rectification type. The popularity of 
this type plant in East Texas can be 
attributed primarily to the large percent- 
age of the propanes and butanes in the 
incoming gas, which permits the com- 
plete stripping of the gas at a rather low 
pressure, with a minimum amount of 
reflux, and a minimum of utilities. An- 
other quite important feature contribut- 
ing to the operators’ choice of the above 
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Sabine Valley Gasoline Co., Inc. 


Production Report 


24 Hours Ending 8 a.m., Sept. 5th, 1935 


Flow sheet of a vapor rectification natural gasoline plant in East Texas. 























Production Delivered to Cars Summary 
Start Finish Make 
Tank Start Finish Del. 
No. Gauge Gauge Tank Gauge Gauge 
Gallons Gallons Gallons No. Gallons Gallons Gallons 
Ft. In. Ft. In. Ft. In. Ft. In Stock Today....... 35,024 
4 3 6 8,368 8 6 23.585 15,217 5 8 0 22.356 2 4% 4,952 17,404 Deliveries er 17,404 
5 3 3 7,585 8 0 22.356 14,771 Loss eee 
5 2 412 4,952 3 4 7,845 2,893 Total ‘ keen 52,428 
Surge 3 1 2,696 3 8 3,045 349 Stock Yesterday 19.198 
Total... .. 23,601 56.831 33,230 Total... 22.356 4,952 17,404 Production .... ; 33.230 
Stock Today Loaded in Cars 
Yesterday Today 
Tank Temp. V. P. 
No. Gauge Gauge Drip Gaso. . 
Gallons Gallons Car Car Car Temp. V. P. Gallons 
Ft. In. Ft. In. Initial No. Capacity Bes GOR. 6 cccccvces 87,290 
1 0 3 187 0 3 187 22 Tidx 462 8.085 22 8.085 Gas Passed 9.418.000 
2 0 32 230 0 314 230 Tidx 382 8,114 8,114 Residue 8,217,000 
3 0 2 132 0 2 132 V. P. Make 22.0 
4 3 6 8,368 8 6 23,585 G. P. M. 3.53 
5 3 3 7.585 3 64 7.845 Gasoline Delivered 17,404 
Surge 3 4 2,696 3. 8 3,045 Gasoline Shipped. . 16,199 
Loading Loss 1,205 
Net Make 32,025 
Total . 19,198 35,024 ee 16,199 16,199 Net G. P. M. 3.40 


type plant lies in the fact that the water 
cooling problem in East Texas, especially 
during the summer months, has been 
quite a handicap in the operation of the 
absorption type plant. The lack of wind 
makes it practically impossible to cool the 


water and thus cool the absorption oil. 
Some of the absorption plants operated 
in this area report over half a gallon of 
26-lbs. gasoline remaining in residue gas 
during the summer period. In a vapor 
recovery type plant the high temperature 
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of water demands only a slightly higher 
pressure in the gasoline fractionator, and 
a difference of 15°F. in the temperature of 
the cooling water does not increase the 
pressure more than 25 lbs. 


(Continued on page 145) 
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Of the vapor rectification plants in 
East Texas, the latest was constructed by 
the Sabine Valley Gasoline Company, 
Inc., on its location north of Kilgore, 
Texas. This plant was designed to proc- 
ess approximately 10,000,000 cu. ft. of 
gas from the 1,180 wells to which the plant 
is connected. The pipelines were so de- 
signed as to permit handling of a total 
volume from certain leases in a period of 
four hours. This necessitated the in- 
crease of the pipe sizes to almost three to 
four times the size of that ordinarily re- 
quired for the handling of a given volume 
of gas in a locality where the operation of 
wells permits a more consistent delivery 
of gas. Thus the total of $274,000.00 
was the cost of the pipeline system. 
This, however, averages approximately 
$230.00 per well, and compares favorably 
with the average in the East Texas area. 

A system of crude oil “‘catching’”’ tanks 
or drips is installed on the lines, thus as- 
suring the elimination of the hazards so 
common in this field. The compression 
plant proper is equipped with eleven 230 
h.p. Cooper-Bessemer compressors, with 
21 x 20 and 10 x 20 cylinders. This total 
horsepower of 2,530, or 2.14 h.p. per well, 
is higher than the average horsepower per 
well in the field, but permits a mainte- 
nance of a constant vacuum of 10” H.G. 
at the compressor intake with approxi- 
mately 2’”’ at the separator. Such a 
high vacuum accounts for the extremely 
high content of the gasoline in the gas 
processed at the Sabine Valley Plant, the 
analysis of which is as follows: 


Mol. % G.P.M. 
PN 6s c2tnaneedewseewed 39.10 
Ethane 13.60 
Rs cewssedbaqueenee es 28.65 
Rs ccacscccssexcvs 2.70 
Normal Butane............ 9.60 3.01 
Sy Is 60s-ccinsesecene 2.10 -76 
Normal Pentane........... 2.25 82 
Hexane and Heavier........ 2.00 86 
Oxygen—none 100.00 


In the accompanying flow sheet of 
plant operation the gas passes through the 


Pressure 


Water 
Hour Steam Res. Stab. Atm. Cooling Out 
Gas Refl Water Cond. 
8 150 220 150 76 81 87 
9 150 220 145 7W7 80 87 
10 150 220 140 77 80 88 
il 150 220 135 78 80 87 
12 150 220 145 79 80 87 
l 150 220 140 80 79 86 
2 150 220 120 81 79 87 
3 150 220 120 81 79 87 
4 150 220 130 81 79 88 
5 150 220 145 81 80 89 
6 150 220 125 81 80 7 
7 150 220 135 80 80 89 
8 150 220 120 80 80 86 
9 150 220 115 80 78 85 
10 150 220 105 76 76 83 
11 150 220 105 75 78 82 
12 150 215 100 74 76 81 
1 150 215 100 73 77 84 
2 150 220 90 73 78 84 
3 150 220 105 72 76 84 
4 150 220 115 72 76 83 
5 150 220 100 71 76 82 
6 150 220 90 69 75 79 
7 150 215 95 70 75 80 
8 





intake scrubber and enters the low stage 
side of the compressors, from which it 
discharges at approximately 40 lbs. ga., 
and passes through the coolers where the 
gas is cooled to an average of from 90 to 
100°F. The gas then flows into the 
scrubber, from which the accumulated 
condensate is withdrawn directly to the 
stabilizer surge tank and the scrubbed 
gas enters the high stage side of the com- 
pressors, where it is then compressed to 
approximately 250-275 lbs. ga., depend- 
ing on the time of the year. At this 
pressure the gas is cooled to a temperature 
of 130 to 140°F. before it enters the 
so-called vapor rectification column, 
(‘Hot Column” as it is commonly called 
in the field), which contains twenty-four 
stripping and fractionating trays. The 
gas leaving the top of the column enters 
the reflux condensers, where it is subjected 
to further cooling at approximately 85 to 
90°F., at which temperature it enters the 
reflux separator, from which the accumu- 
lated reflux is then pumped back to the 
column. 

Since the purpose of this column is only 
to strip the gas, the vapor pressure of the 
product leaving the bottom of the column 
is about 10 to 15 lbs. higher than the 
finished product which is manufactured at 
the plant. In this particular plant it runs 
approximately 35 lbs. while making 22- 
lbs. vapor pressure product. The fol- 
lowing is the analysis of the residue gas 
leaving the plant. 


Mol. % G.P.M. 
ee rr 48.45 
Sn dca ecedacvsceseucs 16.60 
PRcccccscscesetesns Se 
Se Es ow sens cceece ‘ 2.08 
Normal Butane........... 5.27 1.65 
POs 6 ce ccenencncsave —_— 

100.00 


Oxygen present 1.1% 


It should be noticed that this analysis 
shows no pentanes and heavier, which 
feat is being accomplished irrespective of 
the weather conditions from day to day. 

From the vapor rectifier the high va- 
por pressure gasoline passes through the 


Sabine Valley Gasoline Co., Inc. 


Operation Report 


Temperatures vV.R. 
Gas V.R. Stab. Reflux & 
Out Column Reflux Stab. Reflux Surge E. P. Air 

Cond. Feed Feed Feed Feed 

86 114 87 172 132 3-4 
88 117 88 178 128 3-7 27.5 
89 118 95 170 138 -) 
88 117 94 170 138 4-5 28.0 
88 116 93 168 140 4-6 
86 116 92 172 138 1-6 28.5 
87 117 93 168 136 4-7 
88 116 92 168 136 4-8 28.0 
88 116 93 170 134 4-8 

7 115 92 172 138 4-7 28.5 

7 115 90 168 134 3-11 
86 117 92 168 130 3-6 29.0 
84 118 92 169 132 30 
83 116 88 168 132 2-9 29.5 
81 115 85 167 130 2-6 
80 115 88 160 131 2-4 29.5 
78 102 85 168 130 2-3 
81 103 7 165 133 2-3 28.5 
82 103 87 166 132 2-5 
81 102 7 160 132 3-0 28.5 
81 102 84 160 132 3-3 
81 102 83 158 132 3-3 28.5 
76 100 81 154 128 3-4 


29.0 





reboiler, where the necessary amount of 
steam is delivered for evaporation of re- 
flux, and the raw product is then de- 
livered to a stabilizer surge tank at a pres- 
sure of 40 to 60 lbs., from which it is 
pumped to the stabilizer unit. The sta- 
bilizer unit is of the standard high pressure 
type containing, however, thirty trays 
which permit elimination not only of 
propane, but also of most of the iso- 
butanes from the finished product. Even 
26-lbs. vapor pressure gasoline contains 
not over one half on one percent of iso- 
butanes by volume, which permits sub- 
stitution of a larger percentage of butanes, 
thus contributing to the high net G.P.M. 
yield secured at the plant. 

The stabilizer ordinarily operates at 
about 200 lbs. pressure, which pressure 
permits a practically complete condensa- 
tion of reflux. Since part of the reflux is 
pumped back to the stabilizer at a con- 
stant volume rate, any excess reflux thus 
condensed is withdrawn from the reflux 
separator and is delivered to the first or 
vapor rectification column, as an addi- 
tional wash, thus guaranteeing a com- 
plete stripping of the gas. 

A copy of the production report of the 
Sabine Valley Gasoline Company, Inc., 
as of September 5, 1935, together with a 
copy of their operation report of the 
same date, is reproduced herewith show- 
ing the prevailing temperatures and pres- 
sures at the plant. 

The Sabine Valley Gasoline plant was 
constructed in the record time of two 
months by the company’s forces, under 
the direction of Mr. H. R. Dickerson, 
president of the company, and Mr. H. 
H. Beeson, chief engineer, with the con- 
sultant advice of Mr. C. E. Wharton, of 
the Hanlon Gasoline Corporation of 
Texas. Design of the plant, as well as 
the equipment for the entire plant, were 
furnished by Petroleum Engineering, 
Inc., which organization holds patents on 
this type of operation. This plant was 
built at a cost of $267,000.00, or $6.50 per 
gallon of 26-lbs. gasoline. 


24 HR. ENDING 8 A. M, 9-5-35 


Production 


Gauges Temperatures 


No. Start Finish Tower Wet Comp. 
Tank Bulb 
Ft. In. Fe. In. 102 82 77 74 116 102 
5 3 1 3 8 
1 0 3 0 3 100 80 75 78 115 100 
2 0 3% 0 3% operator 
3 0 2 0 2 102 82 74 80 112 96 
4 3 6 8 6 
5 3 3 3 4 100 80 74 81 110 % 
5 3 3 8 0 
4 3 6 8 6 98 80 74 81 112 98 
5 2 4% 3 1 operator 
Loading 102 84 74 80 116 100 
Gauges 
Tank Start Finish 98 82 70 80 116 102 
No. Ft. In. Ft. In. A 
5 8 0 2 4% 98 80 68 75 Iii 98 
operator 
95 80 67 73 110 98 
94 80 67 72 108 % 
92 79 67 72 107 % 
operator 


90 76 65 70 105 93 
CHIEF OPERATOR 
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Principal Natural Gasoline Plants of the East Texas Field. SI 
~ e 
Lines, Well Connee | ti 
Grade of 
Maximum Daily Gasoline Average Daily November 1935 
Company Location Type Capacity Pounds = = 
“ Cu. ft. Gallons 
Cm. 8. Gallons Reid 
(Variable) 
| 
Arkansas Fuel Oil Co..................... S. G. Smith lease LPA 12,000,000 30,000 18 7,000,000 16,200 
(Harmony. Gasoline Co.) W. H. Castlebury surv. | 
eter NE SO 5 oe ee eh aes ceaiaswesas Johnson lease HC 1,000,000 5,000 26 800,000 2,000 
M. Dillard surv. | 
MINERS Jur a ota bias chee Cri oiaen cateetae Overton HC 1,814,000 6,745 
220 lbs. 
Coram Themine Coe... . 5... cc ceca Gladewater HC 903,000 9,979 
255 lbs. 
Co re Kilgore 
(Building) 
Gladewater Gasoline Co..................T. W. Lee lease C 2,500,000 9,000 26 (wells) —1,200,000 6,000 
Crosby survey (cracking) —600,000 
1,800,000 
Gregg County Gasoline Co................Luce lease C 1,400,000 5,000 26 689,000 1,888 
E. L. Walker surv. 
Gregg-Tex Gasoline Corp.................. W. A. Hughes lease VR 11,000,000 30,000 22 7,500,000 20,300 
(A 50° addition Sanchez surv. will be com- 
pleted Jan. 1, 1936) 
Se BI he oko 5 koe de we cis rowed T. B. Cashen lease VR 5,000,000 25,000 22 and motor 3,500,000 11,000 


H. B. Dance surv. fuel by naph- 


tha blend 

Hanlon Gasoline Corp. of Texas...........J. F. Bowles lease A 15,000,000 50,000 22 11,789,000 36,122 
D. Ferguson surv. 

Hercules Gasoline Company............... Spear lease C 10,000,000 35,000 26 9,000,000 25,000 
May Van Winkle surv. 

Humble Oil and Refining Co. London....... R. E. L. Silvey lease A 9,700,000 90,000 18 6,763,000 15,009 
Thos. J. Martin surv. (Raw) 

Humble Oil and Refining Co. Pistol Hill. ..B. F. Laird lease A 5,600,000 56,000 18 3,576,000 8,798 
Isaac Ruddle surv. (Raw) 

Lisbon Gasoline Co.—E. Moore............ E. E. Moore lease VR 6,000,000 18,000 22 4,065,000 11,250 

Capacity increased 20% Jan. 1, 1936 Cadena surv. 

Lisbon Gasoline Co.—Carlisile.............W. T. Grissom lease HC 4,500,000 13,000 22 3,257,000 9,014 
Brown surv. 

Nine Oaks Gasoline Corporation, Inc....... J. Orr lease HC 800,000 2,800 26 215,000 900 
H. H. Edwards surv. 

Parade Gasoline Company................ Giles lease A 12,000,000 46,000 26 9,214,000 31,379 
Pru surv. 

Sabine Valley Gasoline Co... ...........0.- L. Howard lease VR 12,000,000 40,000 22 8,508,000 28,009 
M. Scott surv. 

Sinclair Prairie Oil Co. No. 18... ..0..0c00s B. Moore lease HC 22,000,000 75,000 26 (wells) —15,000,000 50,000 
J. M. Mosely sur. TG (refinery vapors)—750,000 

15,750,000 

Sinclair Prairie Oil Co. No. 19............. H. B. Wilson lease HC 12,000,000 40,000 26 Started operations about 

E. B. Fowkles surv. TGA 


January 15, 1936 
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Showing Their Capacities. Equipment. Length of Gathering 
| tions and Pressures 


Compressors 





No. 


o 


bo 


~~] 


16 


12 


13 


1 


bo 
bo 


Make 


Cooper-Bessemer 
& Cooper 


Clark, Norton 


Duplex- Miller 


Bessemer 


Ingersoll-Rand 


Bessemer 


Clark 


Bessemer 


Clark, Cooper, 


Cooper-Bessemer 


Clark, Bessemer 
Clark 

Cooper 

Clark, Cooper, 


Bessemer 


Clark, Cooper 


Bessemer 


Clark, Bessemer 


Cooper-Bessemer 


Cooper-Bessemer 


Cooper-Bessemer 


Engines 


Make 


Cooper-Bessemer 
& Cooper 


Clark, Norton 


Superior 


Bessemer 


Clark 


Bessemer 


Clark, Cooper, 


Cooper-Bessemer 


Clark, Bessemer 
Clark 

Cooper 

Clark, Cooper, 


Bessemer 


Clark, Cooper 


Bessemer 


Clark, Bessemer 


Cooper-Bessemer 


Cooper-Bessemer 


Cooper-Bessemer 


Total h.p. 


990 


400 


320 


2,880 


1,050 


3,000 
1,600 
1,620 


1,310 


160 
1,815 
2,530 
3,740 
2,040 


28,715 


Number Wells Gathering Lines 


Connected Miles 
1,063 55 
100 6 
201 
117 
171 20 
77 — 
1,168 65 
437 28 
1,580 65 
1,113 55 
785 30 
467 16 
546 26 
580 25 
24 34 
1,528 91 
1,172 55 
1,681 75 
About 1,000 About 50 
mc UCU 


Size 


4”’ to 14” 


6" to 8” 


4” to 10” 


4’’to 8” 


4”’ to 18” 


4’’ to 16” 


4” to 20” 


4’ to 20” 


20’ to 4” 


16” to 4” 


4” to 16” 


4’’ to 14” 


2” to 16” 


4” to 20” 


4” to 20” 


6” to 16” 


ABBREVIATIONS 


A—Absorption 
LPA—Low Pressure Absorption 


TGA—Tail Gas Absorption 


Separator 


714 lbs 


3 lbs 


0 Ibs to 10 lbs 


4 lbs 


4 lbs 


1.57 lbs 


or 


0 to 7 lbs 


0 to 7 lbs 


3 lbs 


2” Hg Vacuum 


5”’ Hg Vacuum 


5 lbs 


214 lbs 


214 Ibs 


C—Compression 
HC—High Compression 
VR—Vapor Rectification 


Average Pressures 


5 


In Lines 


Ibs to 18” 


Hg Vacuum 


4 lbs to 6” Hg 


Vacuum 
2” Hg Vac- 
uum 
0 lbs 


10 lbs to 15” 


5 


Hg Vacuum 


Ibs to 16” 
Hg Vacuum 


2 lbs Avg. 


0 lbs to 14” 


Hg Vacuum 


0 lbs to 10” 


Hg Vacuum 


10 lbs to 16 


1 


3’ 


5! 


1 


Hg Vacuum 


14 lbs to 8” 


Hg Vacuum 


‘to 13” Hg 


Vacuum 


to 6” 
Vacuum 


Hg 


lb to 6” Hg 
Vacuum 


0 lbs to 14” 


0 


Hg Vacuum 


lbs to 8” 
Hg Vacuum 


Plant Intake 


0 lbs to 18” Hg 
Vacuum 


4 lbs to 6” Hg 
Vacuum 


2” Hg Vacuum 


10’ Hg Vacuum 


0 lbs 


10 lbs to 15” 


Hg Vacuum 


10” to 16” Hg 
Vacuum 

0 lbs Avg. 

10” to 14” Hg 
Vacuum 

5” to 15” Hg 
Vacuum 


14” to 16” Vac- 
uum 


8” Hg Vacuum 
Avg. 


13” Hg Vac- 
uum 


5” to 6” 
Vacuum 


Hg 
6" Hg Avg. 
Vacuum 


10” to 16” 
Vacuum 


Hg 


. t Se 
Vacuum 


Hg 


Storage 
Capacity 


Gallons 


93,000 


24,000 


100,000 


24,000 


96,000 
214,000 


120,000 
36,000 
273,000 
84,000 
73,000 


None 


28,000 
100,000 
100,000 


325,000 


1,690,000 








Roy F. Hawkins 


RRoy HAwkINs, president of the 
S.I.A.P., Genoa, Italy, paid a brief visit 
to Paris during the latter part of February 
staying at the George V. 


BBrerton TEAGLE, in charge of re- 
finery operation in Europe for the 
Standard Oil Company of New Jersey, 
recently concluded a brief visit in New 
York and has returned to Paris. 


eB ACK STEELE was appointed chairman 
of the Federal Tender Board in East 
Texas by Oil Administrator Ickes, to suc- 
ceed James A. Frear, representative from 
Wisconsin, who resigned. The appoint- 
ment came at the end of February and 
gives Mr. Steele the distinction of being 
the first practical oil man to be chosen by 
Administrator Ickes to direct affairs in 
the prolific East Texas field. Mr. Steele 
was connected for many years with the 
Geological Survey and before that served 
Sinclair Consolidated interests in Africa. 





For a short time he was connected with 
Production Committee of the Planning 
and Coordination Committee under the 
oil code. 


C. Pauw ciarK has been elected presi- 
dent, and John B. O’Connor, vice presi- 
dent, Clark Brothers Company, one of the 
leading oil equipment supply houses, on 
the death of the former president, J. S. 
Reid. Mr. Clark is the son of one of the 
founders of the company and has been 
responsible for the development of a large 
part of the company’s oil equipment busi- 
ness. Mr. O’Connor has been with the 
company since 1929 having started as 
manager of the Texas office. He became 
sales manager in 1932 and as vice president 
continues to be director of sales. 


BRosert L. HAGUE, head of the marine 
department of the Standard Oil Company 
of New Jersey, who recently headed a 
delegation of marine oil men from New 
York to Europe to attend two important 
tanker launchings, returned to New York 
on the S.S. Washington sailing from Eng- 
land early in February. 


C. Paul Clark 





BRoy ©&. pIcKERSON, chief geologist 
of the Atlantic Refining Co. of Cuba, of 
Havana, Cuba, visited New York in 
February to present a paper on oil pro- 
duction before the 145th meeting of the 
American Institute of Mining and Metal- 
lurgical Engineers, held in New York City 
February 17 to 21. About 2,000 execu- 
tives and engineers in the mining and 
metallurgical industries attended the ses- 
sions held in the Engineering Societies 
Building. The Institute, founded in 
1871, is composed of the leading technical 
experts in the production of iron, coal, oil, 
non-ferrous metals, and industrial miner- 
als and the program presented at the 
meeting covered all phases of each of 
these industries. 

The title of Mr. Dickerson’s paper was 
“Oil in Cuba.” He has been a member 
of the Institute since 1924. A. B. Par- 
sons, executive secretary of the Institute, 
predicted that the meeting would attract 
the largest attendance in many years. 


Hfaroitp F. sHEETS, vice president, 
Socony-Vacuum Oil Corporation, sailed 
from New York to Europe on the S.S. 
Bremen and is staying in Paris at the 
Ritz. Mr. Sheets is expected to return to 
New York after a short stay in Paris and 
London. 


Norman HARDY, geologist of San 
Francisco, California, and official of the 
California Standard sailed from New 
York to Europe on the S.S. Manhattan 
on February 29. 


John O’ Connor 
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World Oil Production—Official Figures 
for 1935 and 1936 Revised 


All figures furnished direct to WORLD PETROLEUM by Governments, except where otherwise specified 
(Figures in U. S. Barrels—Conversion ratio 7 bbl.=1 ton) 


Provisional 














° Figures 
February March April May June July August September October November December January 
Country 1935 1935 1935 1935 1935 1935 1935 1935 1935 1935 1935 1936 

United States...... 72,763,000 81,488,000 78,427,000 82,454,000 82,338,000 85,485,000 84,816,000 84,109,000 88,160,000 86,476,000 88,711,000 87,354,050 
ee 12,709,900 14,140,700 14,092,400 15,248.800 14,232,400 14,777,000 15,091,300 14,849,100 =16,040,500 =16,.050,000' 16,100,000! 16,500,000 
Venezuela or 11,287,605 11,703,825 11,869,900 12,175,022 13,075,118 13,429,885 12,628,067 13,151,362 13,681,619 13,152,776 12,898,759 13,487,089 
Roumania......... 4.860.000 5,256,000 5,008,000 5,035,000 4,842,000 5,075,000 5,030,000 4,932,000 5,181,000 5,215,000 5.361.000 5,157,160 
Serres 4,109,665 4,879,000 4,088,000 3,927,000 4,200,000 4,249,000 4,634,000 4,270,000 4,109,000 4,816,000 4,627,000 
Netherland India. . 3,244,717 3,539,564 3,438,848 3,517,360 3,463,061 3,5: 3,699,430 3,661,259 3,767,596 3,612,056 3,615,499 
eee 2,661,632 3,519,148 3,120,035 3,529,659 3,453,871 3,570,908 3,442,259 3,461,457 3. 3,666,265 3,370,402 
ery ee 1,627,213 2,238,838 1,980,174 2,034,753 1,993,586 2.445.625 2,166,794 1,962,541 2,374,393 2,309,867 2.240.819 2,327,332 
Colombia‘... ... 1,141,696 1,466,821 1,377,299 1,486,896 1,518,460 1,639,054 1,567,307 1,555,676 1,623,372 1,582,952 1,004,474 1,611,618 
Picvheecsdned 1,269,077 1,395,532 1,329,215 1,451,436 1,414,588 1,448,225 1,442,565 1,448,133 1,493,236 1,343,848 1,381,031 1,377,006 
Argentina ai 1,107,420 1,260,468 1,514,968 1,203,017 1,161,638 1,198,550 1,198,537 1,152,919 1,200,698 1,193,434 1,198,000! 1,195,000 
Trinidad ee 843,619 919,848 899,946 972,904 988,341 1,003,382 992,445 1,015,492 1,078,957 1,086,530 1,079,082 
British India...... 708,159 773,572 756,461 768,692 791,774 796,150 775,133 760,182! 735,660! 770,182! 760,182 
LE 297,000 309,000 330,000 314,490 324,973 274.040 308,220 318,494 308,220 318,494 318,494 
DE: ca enccane 241,927 264,390 267,603 269,290 283.430 281,400 256,480 233,310 242,900 274,540 253,400 
Germany......... 223,153° 277,942 240,464' 257,369 276,990° 241,801 229,712: 232,659 236,789 263.879 260,679 
PR. + oc etseanene 151,797 164,174 167,728 144,160 146,863 152,290 144,312 158,165 145,749 147.827 157,738 
Sarawak. ...... re 136,500 152,250 151,067 150,850 151,830 145,600 148,400 141,400 140,700 139.300 
Ecuador pvhews 151,366 145,212 137,806 144,812 138,986 147,449 143,518 146,541 148.980 
CE. docasedens 120,537 108,506 122,636! 120,102 118,812 123,919 122,525 116,756 125,658 121,737 
Egypt 104,419 94.955 100,555 99,260 103,488 100,954 103,341 96.495 94.969 91.497 
France oaeeaas 44,191 46,284 46,991 46.000 45,276 43.530! 44.981! 43,530! 44.981 44.981 

Ps «visa wanes 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75.000 75.000 75,000 

, 0 eae 119,844,776 134,244,585 129,529,065 135,516,293 135,048,645 140,304,417 139,227,421 137,868,540 144,452,869 142,080,453 144.478.705 144,073,226 


1Estimate. 2? Anglo-Iranian Oil Co. figures revised; fuel oil returned to the ground has been deducted. 


Thuringia estimated 7,000 bbl.; official figure for Prussia. 
‘International Petroleum Company’s figures. 


5 International Petroleum Company and Lobitos Oilfields Ltd. figures. 
Russian Sakhalin included with Russia. Japanese Sakhalin included with Japan. 


Official Crude Oil Production Figures for 1932 to 1936 























Daily Daily Daily Daily Daily 
Total Average Total Average Total Average Total Average Total Average 
Country 1936 1936 1935 1935 1934 1934 1933 1933 1932 1932 

United States...... re , 87,354,050 2,817,873 993,942,000 2,723,129 909,107,000 2,490,704 898,874,000 2,462,670 785,159,000 = 2,145,243 
Russia..... sah wie ; 16,500,000 32,2 176,688,100 469.608 168,648,700 462,051 149,901,900 407.950 149,719,000 409.070 
Venezuela wie ‘ 13,487,089 151,872,352 416,089 142,072,329 389,239 120,882,802 331,186 119,596,512 326.766 
Roumania......... 5,157,160 61,150,000 167.534 62,006,000 169.879 50,971,200 139.647 50,491,205 137.954 
Iran..... ‘ 4,627,000 52,214,379 141,127 52,663,782 144,284 49,581,280 135,840 45,122,455 123.285 
Netherland India 42.569.625 116,629 42,289,408 115.861 38,512,663 105,516 39,584,027 108.153 
Mexico. 40,234,902 110,233 38,167,022 104,567 33,904,882 92,890 32,802,285 89.624 
Iraq anes 24,850,924 68.085 7,935,057 * 21,742 3,288 1,200,000 3.300 
Colombia... ; ‘ 1,611,618 51,988 17,617,654 49.740 17,340,724 47.509 36.047 16,384,956 44.768 
Peru , . 1,377,006 44,420 16,835,206 46,270 15,936,937 43.663 3. 38,146 9.899.266 26.026 
Argentina . 1,195,000 38,548 14,503,884 40.030 14,045,652 39.015 13,759,565 38,232 13,166.900 35.975 
Trinidad as 1,079,082 34,809 11,669,792 31,686 10,894,363 29.847 9,560,039 26.192 10,023 .780 27.387 
British India ; 760,182 9.212.103 24,522 8,997,399 24,650 8,721,655 23,893 8.600.312 23,500 
Poland... yas : 318,494 3.749.931 10,274 3,697,617 10,130 3,858,085 10.570 3.905.230 10,670 
Brunei : oe ‘ 253,400 8.174 3.162.614 8.647 2,673,041 7,323 
Germany ‘ “rn ‘ 260.679 8,409 3.054.023 8.409 2.266.964 6,211 4,692 1,821,019 4,983 
Japan usadewne 157,738 5,088 1.848.656 5.065 1,484,962 3.827 : 4.375 
Sarawak..... . 139,300 4.494 1,811,297 5,002 1.948.044 6,273 6,213 
Ecuador ha aces a ee 148,980 4.806 1.725.354 4,727 1,655,062 4.446 4.300 
Canada.... - ne 121,737 3,927 1.433.302 3.927 1.418.810 3.144 2.880 
Egypt. . : a ; 91,497 2,952 1,215,606 3.356 1,479,037 4.360 4.760 
France. . reer 44,981 1,451 529,664 1.451 552,000 1.515 1,508 
Bahrein 285,071 
Others = ‘ 75.000 2,419 900.000 2.470 861,000 432,000 1,184 432,000 1,180 





144,073,226 4,647,524 1,632,791,368 4,458,010 1,508,426.581 4,133,205 1,417,534,489 3,884,022 


1,296.712.823 3,544,940 
* Former figure of 71,921,468 bbl. revised on the basis of additional official information. 
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World crude oil production by months, 1933-1936. Chart is weighted to compensate for va- 
riation in number of days per month. Ratio of U. S. crude production to world production. 











World Petroleum Abstracts 


Summaries of the Most Important Articles as 


Published in the Oil Press of the World Dealing 


With Technical and Economic Aspects of the 


Industry. 


Petroleum Geology 


Cay CREEK SALT DoME, WASHINGTON 
County, TEX.—W. B. Ferguson and J. W. 
Minton, in BULL. AM. ASSOC. PETROLEUM 
GEOLOGISTS, vol. 20 (1936), No. 1, pp. 68-90. 

Areal geological work led to the discovery 
of the Clay Creek salt dome. 

Oil and gas are produced from sands of 
Yegua, Cook Mountain, Mount Selman, and 
Wilcox age. All producing sands lie directly 
over the dome. No flank production has been 
found to date. 

The upward movement of this dome com- 
menced prior to the deposition of lower Wilcox 
sediments and continued, with intermissions, 
to the end of Jackson time, when the upward 
movement, as a whole, seems to have ceased. 

There are numerous periods throughout the 
entire known history of this dome in which 
differential movement took place. However, 
only two of these periods seem to have ex- 
tended over a comparatively great length of 
geologic time. The first lasted through Wilcox 
deposition, a central depression having started 
to form during that time. The second and 
last major period of differential movement 
extended from the end of Jackson time to 
slightly beyond the beginning of Miocene time, 
resulting in a further irregular uplifting of the 
salt surrounding an extensive area at the center 
in which there was some downward movement. 
The central depression is confined principally 
to the sediments above the dome. The relief 
gradually decreases from the top of the Jackson 
formation to the top of the cap rock. 

Oil and gas are produced from “highs” on 
the rim of this cup-like feature. 


STRUCTURAL ELEMENTS OF DoMES.—Rob- 
ert Balk, in BULL. AM. ASSOC. PETROLEUM 
GEOLOGISTS, vol. 20 (1936), No. 1, pp. 51-67; 
11 figs. 

The anticlinal structure of oil domes has a 
counterpart in domical flow layers of salt 
domes and intrusive domes. The latter com- 
monly possess, in addition to flow layers, flow 
lines that record directions of maximum length- 
ening within the planes of flow. 

Fracture systems in intrusive domes can be 
directly correlated with directions of maximum 
lengthening: cross joints are arranged normal 
to the flow lines, and may constitute fans, the 
individual planes dipping into the mass. 
Other fracture systems show similar relations 
to the elongation in the plastic stage, and joint 
systems in oil domes may be interpreted with 
considerable accuracy if they bear the same 
relations to the apex of a dome as do the 
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corresponding fractures in intrusive domes. 
Since they may act as feeders of fuels, or as 
mineralizing avenues, studies along this line 
deserve attention. 


Drilling 


Hieat Economy IN STEAM DRILLING.— 
M. W. Philipps, in OIL AND GAS JOUR., vol. 34 
(1936), No. 33, pp. 26-28. 

Steam has been used as the source of motive 
power on drilling rigs since oil was first pro- 
duced from drilled wells, and is still largely 
used. However, the author notes that until 
recently oil field engineers have made no 
sincere attempts to economize on steam costs 
by adopting practices that have long since 
become standardized in the operation of sta- 
tionary engines in manufacturing plants; 
where the exhaust steam, which the oil field 
engine blows into the air, is used to preheat 
the boiler feed water. The temporary char- 
acter of well-drilling boiler installations has 
heretofore not been considered as offering 
many possibilities of refinement, but of late 
equipment manufacturers have been offering 
facilities along this line. Not only are oil- 
country feed water heaters available, but also 
equipment for superheating the steam, which 
still further increases efficiency. 

The indirect savings are scarcely of less 
importance than the direct economies. By 
providing a feed water heater, a steam super- 
heater, and insulating steam lines where 
practicable, the boiler capacity required for a 
given location might be reduced 50 percent or 
more. This pronounced reduction in the 
number of boilers required offsets, to a great 
extent, the extra first cost of the heat conserv- 
ing equipment; furthermore, it greatly reduces 
time and cost of moving and rigging up at 
each new location. The author considers 
that a properly designed steam plant, having 
one 125-horsepower boiler working at 350 lbs. 
steam pressure per square inch, could readily 
drill the average well 6,000 ft. deep. Insula- 
tion of steam pipes will be advisable, especially 
where a single boiler installation is used to drill 
a number of wells, as in certain California fields. 


ENJECTION PROCESS FOR SEALING WATER 
SANDs.—K. C. Sclater, in PETROL. ENG., vol. 7 
(1936), No. 4, pp. 28-30. 

The orthodox method of shutting off bot- 
tom water in an oil or gas well is that of placing 


a plug of neat cement in the bottom of the 
hole. Though the details of the method em- 
ployed in placing the cement may vary in 
different wells, the efficacy of all shut-offs of 
this type depends on the bond between the 
cement plug and the wall of the hole. Slight 
shrinkage in the setting or drying of the ce- 
ment may result in seepage of the water up 
between the wall of the hole and the plug. 
Thus it is often difficult to get a bottom water 
shut-off that is permanent and satisfactory. 
Evidence of this is the number of failures that 
are encountered in this type of shut-off. 

Numerous failures to shut off a bottom 
water sand in the Conroe field led to the devel- 
opment of the process of injecting a thin 
slurry of cement into water-bearing sands in 
oil or gas wells to shut off water. 

Though this process may not be applicable 
to all types of water shut-off and its efficacy 
may be questioned by those who are guided 
largely by results in the laboratory, the fact 
remains that it has been tried and found suc- 
cessful. The method in brief consists of 
loading the well up with heavy mud fluid, then 
displacing some of the mud in the bottom of 
the hole with clear water, tubing being set 
close to the bottom of the hole. With the 
casinghead closed and a column of mud in the 
annular space between the tubing and casing, 
water is then pumped under pressure into the 
water-bearing sand. After the water sand 
has been thoroughly flushed, the water is 
followed up by a thin slurry of cement, which 
also is pumped under pressure into the water 
sand. Sufficient slurry is injected to reach 
out in a radial direction far enough to insure 
all the pore spaces in the sand in the vicinity 
of the well bore being filled with cement. 
The cement is then followed up with heavy 
mud to clear the tubing of cement, after which 
the tubing is raised a few feet and the cement 
allowed to set. When the cement hardens it 
becomes an integral part of the water sand 
and forms an effective seal against entering 
the hole. 

The simple theory underlying the process is 
that an oil sand resists the injection of water 
to a much greater degree than a water sand. 


Oil Well Operation | 


AVOIDANCE OF EMULSION FORMATION.— 
R. G. Ralph, in O1L AND GAS JOUR., vol. 34 
(1935), No. 31, pp. 56-58. 

Oil emulsions are formed in the well and do 
not occur naturally in the crude oil, although 
the three constituents common to all emul- 
sions may be present there. The three con- 
stituents of an emulsion are crude oil, water, 
and an emulsifying agent. The emulsifying 
agent may be a number of different elements, 
the most common of which are: microscopic 
paraffin fakes, asphalt particles, clay or 
earthy matter, certain heavy hydrocarbons or 
carbon. All forms of treatment of crude oil 
emulsions aim to eliminate, destroy or neutral- 
ize the properties of the emulsifying agent. 
From the large number of possible emulsifying 
agents, a large number of different crude oil 
emulsions arise which require different meth- 
ods of resolution. 

Although crude oil, water and an emulsify- 
ing agent are present, it does not mean we have 
an emulsion. It is only after more or less 
vigorous agitation of the two liquids and the 
emulsifying agent that an emulsion is formed. 
Crude oil and water probably never occur in 
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the producing formation in an emulsified state. 
It is only after the liquids enter the well hole 
that emulsification occurs. 

The agitation necessary to form most crude 
oil emulsions is produced by gas vigorously 
bubbling through the crude oil and water or 
by the two liquids being forced through rela- 
tively small openings at high velocities. 
Notable cases of gas agitation are: natural 
flowing wells, gas-lift wells and pumping wells 
which “flow off”. Common examples of high 
velocity agitation are: creased cups, leaky 
balls and heats, leaky tubing, chokes or too 
small lead line. 

Too little attention is given in a number of 
districts to the elimination of the controllable 
factors responsible for the formation of emul- 
sions. Each pumper or switcher should have 
a centrifuge machine available and know when 
and to what extent a certain well is emulsify- 
ing its oil. In this manner he will be in a 
position to make recommendations as to the 
time when well equipment should be recondi- 
tioned. 

An oil-water emulsion, once formed, may 
be “broken” by treatment in a tank at the 
surface with a chemical adapted to the par- 
ticular kind of emulsifying agent present. 
But it is preferable in all possible cases to 
prevent the emulsion from being formed in 
the first place. In wells that produce emul- 
sions it is often of advantage to add the 
treating chemical to the annular space of the 
well so that it reaches the crude oil-water 
mixture before the emulsion can be produced 
by the agitation imposed on it by the produc- 
ing equipment. Such “downhole” treatment, 
however, is limited in its application when the 
chemical will not fall into the well if the well is 
making considerable casing head gas. 


BBREAKING EmuLsions.—B. M. Erlikh, in 
NEFT, vol. 4 (1933), No. 8, p. 22. (Foreign 
Petrol Technology). 


Emulsified crude oils taken from storage 
ponds were heated in tube stills at 125° C. 
and three atm., passed to mud separators, mixed 
with good crude oil and distilled, giving satis- 
factory yields of distillate. In a laboratory 
investigation carried out with emulsified crude 
oil, emulsions were broken up by treatment 
with alkali sludge from kerosene and from the 
preliminary alkali treatment of lubricating 
oil grade crude oil. The ceresin emulsions, 
derived from the Grozny-Tuapse pipeline, 
were easily decomposed by heating with steam 
in the presence of five percent NaCl, effecting a 
saving of time amounting to 95 percent as 
compared with the old method. Waste waters 
from soap manufacture had a similar action. 


Miip-ConTINENT FLoopInc.—John C. Al- 
bright, in OIL WEEKLY, vol. 80 (1935), No. 2, 
pp. 30-34. 

A flooding project that has been started in 
northeastern Oklahoma has some interesting 
features. Here the producing horizon is the 
Bartlesville sand, which is penetrated at 
depths of 450 to 600 feet. This field has been 
worked for some 30 years and is more or less 
exhausted as concerns ordinary pumping. 
Corings show that there is approximately 
20,000 bbl. of residual oil per acre foot of the 
sand, much of which might be recovered by 
flooding. With this in view a company has 
acquired about 5,000 acres of old leases, and 
the water-flood will be patterned after floods 
that have been successful at Bradford, Pa. 
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Water injection wells will be spaced exactly 
330 feet apart, requiring 45 wells for the first 
80 acres. Injection water will be obtained 
from water sands lying in the Ordovician below 
the Bartlesville sand. As this water is con- 
taminated with hydrogen sulphide, an elabo- 
rate aeration and purification plant has been 
designed to give injection water sufficiently 
free from suspended matter. All old wells 
will be plugged, as they are in no condition to 
be used; this program necessitates a complete 
redrilling of the area. The entire number of 
input wells will be completed before the 
project is ready to be started. The input 
wells are drilled with small, portable drilling 
machines which complete the holes readily 
and without excessive cost. An oil produc- 
tion well will be sunk in the exact center of the 
square formed by four input wells. All water 
will have been started into the sand about 90 
days before producing wells are placed on 
jacks. The required investment is about 
$2,000 per acre, as compared with $3,000 per 
acre in the Bradford field. 


Pumpine SLANTED HOLEs.—B. Mills, in 
OIL WEEKLY, vol. 80 (1935), No. 2, pp. 24-28. 

Deviated wells at Huntington Beach (Calif.) 
are being successfully pumped at a cost only 
slightly higher than the average for ordinary 
pumping wells in this field. Many of these 
wells are located at considerable distances 
(three ‘“‘blocks”’) from the Pacific Ocean, un- 
der which lies the richest oil structure. To 
reach this structure it was necessary to drill 
holes to a depth of 4,500 to 5,300 feet, in some 
cases with a deviation of as much as 60 degrees 
from the vertical. Due to the richness of the 
oil zone, the original costs of the enterprises 
have in most instances been liquidated by 
profits from natural flow, so that operation is 
still profitable at a pumping cost of 12 to 15 
cents per bbl. In spite of the steep slant the 
wear on rods and tubing has been less than 
expected; the mechanical action of the pumps 
does not seem to be much affected by the in- 
clination of the holes, and full capacities are 
obtained. In many cases pumping costs have 
been less than in offsetting wells that were 
completed as straight holes. This is due to 
the fact that the inclined holes have been kept 
remarkably straight. 


Gas-Lirt PLANT Costs.—S. F. Shaw, in 
OIL WEEKLY, vol. 80 (1936), No. 4, pp. 19-26. 


The largest single item of expense in gas-lift 
operations is compressing the gas employed 
in this work. The economics of the operation 
depends on a number of circumstances. Cit- 
ing conditions in the Oklahoma City field, 
where oil well operators can obtain compressed 
gas for gas-lifting purposes, the author ob- 
serves that if the operator continues to pur- 
chase gas at seven cents per thousand cubic 
feet until the expense of operation is equal to 
the value of the oil, he will find himself com- 
pelled to abandon the well in the Oklahoma 
City field when production has declined to 
about 100 bbl. per day, unless he can employ 
some other method at a profit. On the other 
hand, if the operator has installed a compres- 
sor plant early in the life of the well, he can 
continue to produce until the production has 
declined to less than 25 bbl. per day, and in case 
he has several wells, the point of abandon- 
ment would probably be under 10 bbl. per 
day, even in the deep wells of the Oklahoma 
City field. Instances are known in this field 


where, under the conditions mentioned in the 
foregoing paragraph, wells have been carried 
down to a production of five bbl. of oil and 
30 bbl. of water per day before it was necessary 
to abandon the well. 


BREMOVING PARAFFIN DEPOSITS FROM FLOW 
STRINGS BY SOLVENTS.—H. K. Ihrig in o1L 
AND GAS JOUR., vol. 34 (1935), No. 29, p. 37. 

Paraffin deposition in wells of the Okla- 
homa City field has frequently reduced the 
flow to an extent that production actually 
ceased. The wax usually forms in the top 
1,500 to 2,000 feet of the hole, and generally 
is due to a cooling effect as gas comes out of 
solution. 

One of the largest operators in the Oklahoma 
City field is using the solvent method of paraf- 
fin removal generally on its wells. Its method 
of treatment is to pump the solvent into the 
hole and in the case of gas-lift wells, to surge 
this fluid up and down the hole several times 
to permit washing the fiow string along its 
entire length. This solvent, a product of 
natural gasoline plants in the field, has a vapor 
pressure of 26 pounds, and is transported in 
tank trucks having fluid capacities ranging 
from 1,000 to 1,600 gallons. These tanks 
are equipped with relief valves, adjusted to 
hold any pressure the operator may desire to 
carry. 

In treating wells, the solvent is applied by 
one of two different methods depending upon 
whether the annular space between the tubing 
and casing is to be treated or whether the 
inside of the tubing is to be cleaned. If the 
well to be treated is producing through the 
tubing the solvent is pumped into the tubing 
and after it has had an opportunity to reach 
the bottom of the string, the well is put on 
production until the fluid reaches the top of the 
hole. The well is then shut in and the slug 
of solvent is driven down the tubing past the 
accumulation of paraffin, after which the sol- 
vent is again brought to the surface. This 
cycle is followed through three times and the 
well is then put on steady production. Treat- 
ing in the annular space, as is done on most 
wells, from 1,600 to 2,000 gallons of the solvent 
are used per well. 

About 40 minutes are required for dumping 
the solvent into the well; after one hour gas 
is turned into the tubing and the well “‘ kicked 
off’. When the flow reaches the top the well 
is shut in and the fluid returns to the bottom; 
after another hour the well is again kicked off 
and the cycle repeated three times. Two men 
treat two to four wells a day. 


Natural Gas 

New Future ror BuTtane.—I. F. Smiley, 
in OIL AND GAS JOUR., vol. 34 (1936), No. 34, 
pp. 9-10. 

Butane, heretofore mostly an unwanted 
product of the oil and gas industry, now bids 
fair to attain decided importance. This is 
largely due to the place it can fill in the poly- 
merization processes that are being introduced 
into gasoline manufacture. Butane lends itself 
to this use because of the relative ease with 
which it can be extracted and handled in large 
quantities. This development is emphasized 
by arrangements that have been made to 
extract butane, propane and natural gasoline 
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in the East Texas field and transport them by 
pipeline to the Humble Oil & Refining Com- 
pany’s refinery at Baytown, Texas, where the 
butane will be used in a new polymerization 
plant. The necessary pipeline, equipment, 
etc. will call for an expenditure of more than 
$2,000,000. 

Though it is true that a rather heavy invest- 
ment is involved in the special equipment 
required in distributing butane, this fact is 
not likely to prevent the smaller natural 
gasoline manufacturers and oil refiners from 
sharing in the new business which is opening 
up; informed observers express the view that 
within a short time the demand for butane will 
reach a point at which it will be profitable for 
the small producer of liquefied gases to install 
the necessary high-pressure storage tanks and 
other equipment and ship his output to buyers. 

Aside from the new field of polymerization, 
the industrial demand for butane has mounted 
rapidly. Sales for domestic purposes and 
domestic use have increased, but demand for 
butane in the gas manufacturing field has 
declined, chiefly because of extension of facil- 
ities for distributing natural gas. It is 
expected that the U. S. Bureau of Mines 
annual survey of liquefied petroleum gases for 
1935 will show a total consumption of 34,240,- 
000 gallons, exclusive of that used in polymer- 
ization operations. When the five polymeriza- 
tion plants now in sight begin operations they 
alone will consume far more than this amount. 


STORAGE OF RESIDUE GAS IN THE PAN- 
HANDLE.—L. E. Bredberg, in OIL AND GAS 
JOUR., vol. 34 (1935), No. 32, p. 56. 

Facts and figures, supported by tests made 
by the U. S. Bureau of Mines and the Lone 
Star Gas Co., are quoted to show that the 
great gas wastage problem in the Texas Pan- 
handle might be solved by returning excess 
residue gas to the formation. This wastage 
is estimated to be at the rate of 750,000,000 
cubic ft. per day and has given rise to law suits, 
besides provoking comment on the loss of a 
natural resource. 

The Lone Star Gas Co. is now returning 
about 5,000,000 cu. ft. a day through 15 intake 
wells in the old depleted Cheany gas field in 
Eastland County. This return gas is gath- 
ered from several casing head gasoline plants 
in the area which formerly discharged into the 
air. The stored gas is withdrawn in the 
winter, when the demand for gas is heavy. 
There is but little extra expense involved, as 
the regular field compressor station is used. 
The formation here is the Strawn sand; the 
engineers estimate that if the Panhandle sand, 
which is more porous, were used the expense 
would be not more than 0.5 to 0.7 of a cent 
per 1,000 cu. ft. 


Petroleum Refining 


Acip TREATING LUBRICATING OILS TO Im- 
PROVE VISCOSITY INDEx.—George M. Woods, 
in PETROL. ENG., vol. 7 (1935), No. 3, p. 56. 


The demand for lubricating oils of 100 vis- 
cosity index has driven most of the large re- 
fineries working on Mid-Continent crudes to 
install solvent refining processes. The smaller 
refineries, which for various reasons have not 
installed solvent refining plants, are finding it 


increasingly difficult to dispose of their pro- 
duction in the face of superior competition. 
For these reasons the author has re-examined 
the question as to whether a 100-viscosity 
index lubricating oil can be prepared from 
Mid-Continent base stocks by an appropriate 
acid treatment. As material for experiment 
he took two samples of overhead stock and a 
residuum, none of which had received any 
treatment other than dewaxing. By using 
75 lb. of 98 percent sulphuric acid combined 
with Filtrol clay treatment, it was possible to 
produce lube oils of Pennsylvania quality with 
viscosity indices of around 100. The acid 
treatment is expensive and there is a high loss 
to sludge (20 to 48 percent), but the method 
may allow the small refiner to “‘get by”’ until 
he can install a solvent plant. 


GasoLINneE KNock TEsTING.—C. F. Becker, 
before Soc. Automotive Engineers, San Fran- 
cisco (1935). 

From a manufacturing standpoint it is highly 
desirable to maintain precise octane control 
of refinery stocks; an error of one octane num- 
ber in testing a 50,000 bbl. tank of gasoline 
may easily cost the refiner $1,000 to $6,000 
in anti-knock value, depending on type of 
stock and gasoline produced, and even a 
deviation of half an octane number may largely 
affect manufacturing costs. Therefore the 
octane test should be accurate within at least 
0.5 octane number, and some refiners would 
prefer an even greater accuracy. 

From this point of view the author made 
an inquiry among West Coast operators of the 
Cooperative Fuel Research Committee’s en- 
gine test, and has found that nearly all find it 
necessary to make certain changes and addi- 
tions to their C.F.R. equipment. In the 
opinion of some the engine should be improved 
along the following lines: 


(1) Means of temperature measurement 
within the combustion chamber of 
the C.F.R. engine. 

(2) Some form of atmospheric temperature 
and humidity control. 

(3) Removable machined cylinder liners 
with uniform surfaces and precise 
water jacket dimensions and thermal 
characteristics within very narrow 
limits. 

(4) Uniform adoption of a specific type of 
spark plug. 

(5) More precise limits of valve seats and 

valve guide clearances. 

) More precise limits of piston tolerance. 

) Automatic control of intake manifold 

heater. 

(8) More accurate temperature measure- 
ment of fuel mixture in the intake 
manifold. 


Of the instrumentation, the bouncing pin 
has perhaps been the source of the greatest 
difficulty; the opinion is expressed that an 
acoustical type of knock indicator should be 
developed. Another recommendation is that 
there should be only one standard reference 
fuel covering all the various octane ranges 
encountered in anti-knock testing. 


BREFORMING OR CRACKING GASOLINE.— 
G. Egloff, E. F. Nelson and G. B. Zimmerman, 
in OIL AND GAS JOUR., vol. 34 (1935), No. 32, 
pp. 90-104. 

The authors estimate that the quantity of 
straight run gasolines cracked into high octane 


gasolines in 1935 will be 25 percent of the total 
production of these “‘natural’”’ grades. In 
this paper they give typical cracking results 
on reforming stocks from eight North Ameri- 
can fields and five foreign fields. 

On the basis of this extensive data they con- 
clude that reformed gasolines of 70 octane 
number or higher can be obtained; the octane 
number increases with the severity of the 
cracking but so do the losses. Besides the 
increased octane numbers there is a notable 
increase in volatility which is the greater the 
heavier the naphtha. Original stocks to be 
reformed should first be prefractionated to 
obtain a light gasoline having an octane num- 
ber similar to that of the desired product, and 
this fraction blended with the light naphtha. 
Three or four naphtha fractions may be sepa- 
rated and reformed separately. This tends to 
reduce losses and increases volatility of the 
final blend. 

Treatment of reformed gasolines to market 
specifications usually requires nothing more 
than the addition of a dye and inhibitor, after 
sweetening when necessary. Since a sulfur 
reduction of 30 to 75 percent accompanies the 
reforming of most stocks, a high sulfur, low 
octane stock may be converted to a low sulfur, 
high octane gasoline by reforming alone. 

The gas produced in reforming is a fuel of 
high heating value, and contains olefinic com- 
pounds from which chemicals or high octane 
value polymer gasoline may be produced. By 
catalytic polymerization of the gases from re- 
forming, the gasoline yield may be increased 
1.5 to 5 percent and the octane rating one to 
two points. 


SOLVENT EXTRACTION PROCESSES.—W. R. 
Wiggins and F. C. Hall, before Inst. Petroleum 
Technologists, London, December, 1935. 

The authors give a general survey of solvent 
refining of lubricating oils, with special refer- 
ence to the properties of liquids used as sol- 
vents. Characteristics desired in a commer- 
cial selective solvent are: 


Chemical stability; the solvent must be 
stable in storage and under operating con- 
ditions, and must not react chemically 
with the oil processed. 

Good selectivity; the solvent must be 
capable of effecting a sharp separation be- 
tween the paraffinic and naphthenic con- 
stituents. 

Adequate solvent power; the solvent 
should be capable of dissolving a reason- 
able amount of naphthenic oil. The sol- 
vent power may be increased by raising 
the extraction temperature, but this is only 
effected at the expense of selectivity. 

The two phases formed must be capable 
of sharp separation, this being facilitated by 
reasonable gravity differential between the 
solvent and stock treated. 

The solvent should be easily and com- 
pletely recoverable from the raffinate and 
extract phases, this being effected, in prac- 
tice, by distillation. 


Other factors of importance in plant design 
include specific heat, latent heat, vapor pres- 
sure, flash point, toxicity and corrosive power. 
Low specific and latent heats reduce the heat 
required for solvent removal. Low vapor 
pressure reduces evaporation loss, high flash 
point minimizes fire hazards, non-toxicity in- 
volves less risk to personnel, and the solvent 
should be non-corrosive under the conditions 
of operation. 

The special properties of the following selec- 
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tive solvents are described: sulphur dioxide 
benzene, nitrobenzene, phenol, cresylic acid, 
chlorex, furfurol. Crotonaldehyde, acrolein, 
propane. Brief descriptions are given of 
methods of working with each of these sol- 
vents, and there is a list of the existing 28 
refineries that in various parts of the world are 
using solvent refining processes; the locations, 
dates of construction and operating capacities 
of these refineries are also given. 


Petroleum Chemistry 


BRELATION BETWEEN STRUCTURE OF Hy- 
DROCARBONS AND THEIR MISCIBILITY WITH 
SELECTIVE SOLVENTS.—S. P. Mulliken and 
R. L. Wakeman, in REC. TRAV. CHIM., vol. 54 
(1935), p. 366. 


The authors set up the following hypotheses: 
1. Those solvents which possess hydroxyl, 
nitro-, or amino-groups and which are miscible 
with aromatic hydrocarbons tend towards 
immiscibility with the more saturated ones; 
2. The same tendency is shown by neutral 
sulphates and nitrates of the lower alcohols, 
but their homologues tend towards miscibility 
with all types of hydrocarbons; 3. Replace- 
ment of hydrogen by alkoxy increases the 
tendency of a solvent to dissolve hydrocar- 
bons. 

Experimental work tending to substantiate 
these hypotheses is summarized as follows: 

Miscibility of Hydrocarbons with Nitrometh- 
ane. Among liquid hydrocarbons possessing 
an equal number of carbon atoms but different 
degrees of saturation, the more saturated 
usually tend to be the less readily miscible with 
nitromethane. This is especially true in a 
series where the only structural difference lies 
in the amount of unsaturation. 1. Alkanes, 
cycloalkanes, and dicycloalkanes are immiscible 
with nitromethane at 20° C.; 2. Alkenes are 
usually immiscible with nitromethane at 20° 
C.;3. Those cycloalkenes tested are immiscible 
with nitromethane at 20° C. At Cy the pres- 
ence of an additional double bond or ring sys- 
tem, as in the terpenes, is not sufficient to 
cause miscibility at 20° C.; 4. Alkadienes con- 
taining eight or more carbon atoms are im- 
miscible with nitromethane at 20° C.; the 
lower ones are miscible. The tendency of 
alkadienes, of the same molecular weight, to- 
wards immiscibility appears to increase as the 
double bonds approach one another (at least 
when the final configuration is near the end of 
the chain); 5. Alkines the triple bonds of 
which lie near the end of the chain (position 1 
or 2) are more soluble in nitromethane than 
alkadienes of the same molecular weight. 
Limited data indicate that solubility tempera- 
tures rise as the triple bond moves towards the 
centre of the chain; 6. Aromatics are much 
more soluble in nitromethane than other types 
of about the same molecular weight. The 
lower ones are miscible below 20° C. All 
those tested are miscible below 55° C. 

Among the solid hydrocarbons, it appears 
that, in general, aromatics are much more 
soluble than non-aromatics of approximately 
the same molecular weight and melting point. 

Miscibility of Hydrocarbons with Aniline and 
Ethyl Sulphate. The tendency of hydro- 
carbons of about the same molecular weight 
to become more readily miscible with increas- 
ing unsaturation still holds with these solvents. 
For a given hydrocarbon, solubility tempera- 
tures in them are lower than in nitromethane. 
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Of especial interest is the difference in misci- 
bility of alkenes versus alkadienes and alkines. 
In general, hydrocarbons of the last two classes 
have lower solubility temperatures than 
alkenes of the same molecular weight. 

Miscibility of Hydrocarbons with Benzyl 
Alcohol. In general, alkanes are immiscible 
with benzyl alcohol at temperatures at which 
cycloalkanes of the same molecular weight are 
miscible. In the cases tested, alkanes were 
immiscible at 50° C., cycloalkanes miscible. 

Hydrocarbons of Unknown Structure. These 
can be classified by the determination of their 
miscibility with each of the solvents used 
above. 


Po.LyMERIZATION PRODUCTS OF NORMAL 
2-PENTENE AT HIGH TEMPERATURE.—H. I. 
Waterman, J. J. Leendertse and J. de Hulster, 
in JOUR. INST. PETROLEUM TECHNOLOGISTS, 
vol. 21 (1935), No. 145, pp. 952-958. 

The object of this investigation was to 
obtain information regarding the stability of 
synthetic hydrocarbons obtained by polymeri- 
zation. 

A partly cyclic polymerization product of 
normal 2-pentene, obtained with aluminum 
chloride as a catalyst at 0° C., was heated at 
200°, 300° and 435° C. to study the influence: 


(a) of nickel catalyst in the absence of 
hydrogen (under high nitrogen pres- 
sure), 

(b) of hydrogen without a catalyst, 


(c) of hydrogen with nickel catalyst. 


In the cases (a) and (b) even a long period 
of heating at 200° C. did not change the poly- 
merization product. Therefore it is probable 
that also in the analytical hydrogenation of 
the product at 200° C. (with nickel and hydro- 
gen) there is no change of the molecular struc- 
ture. 

The experiment (a) and (b) carried out 
at 300° C. caused a destruction which resembled 
a depolymerization. However, the presence 
of both nickel and hydrogen (experiment c) 
protects the product against destruction (6 
hours at 300° C.). The product of this hydro- 
genation (experiment c) was practically the 
same as the corresponding hydrogenation 
product obtained at 200° C. 

At 435° C. in both experiments (a) and (b) 
an important destruction was observed. In 
the experiment with nickel and nitrogen (ex- 
periment a) the liquid product was strongly 
unsaturated and cyclic. In this experiment 
also an increase in the total amount of rings 
was observed. In the case of the experiment 
with hydrogen without a catalyst (experiment 
b) the total number of rings had not changed 
much. The liquid reaction products in both 
experiments (a) and (b) contained in their 
higher molecular fractions more rings per 
molecule than the raw material. 


BREACTIONS OF PARAFFINS AND NAPH- 
THENIC HYDROCARBONS WITH OLEFINS.— 
V. N. Ipatieff and K. V. Grosse, in JOUR. AM. 
CHEM. sSoc., vol. 57 (1935), pp. 1616-1621; 
1722-1724. 

In general, the reaction of paraffins and 
naphthenes with olefins is a direct addition 
(alkylation). For these alkylations the au- 
thors used chiefly aluminium chloride and bo- 
ron fluoride as catalysts; careful control of the 
conditions is necessary if the reactions are to 
proceed smoothly and quantitatively. Boron 
fluoride appears to be the more suitable cata- 


lyst if supplemented with finely divided nickel 
and water. Alkylation of paraffins in a mixture 
of olefins takes place over a considerable range 
of temperature, as high as 200° C. for example, 
though temperatures of 10° to 30° C. are to be 
preferred. Moderate pressures, 5 to 20 at- 
mospheres, are used: Normal or straight 
chain paraffins are not successfully alkylated 
with boron fluoride, but the halides of alu- 
minium, zirconium and other metals will 
alkylate the normal paraffins. 

The condensation of naphthenes and olefins 
succeeds at a temperature of 50° to 75° C. at 
the ordinary atmospheric pressure or slightly 
above (5 to 15 atm.). Here again, boron 
fluoride appears to be more selective in its 
action than aluminium chloride; however, 
boron fluoride readily catalyzes the alkylation 
of naphthenes containing tertiary carbon 
atoms. 


Acipic CONSTITUENTS OF A WEST TEXAS 
PRESSURE DISTILLATE.—M. Williams and 
G. H. Richter, in JouR. AM. CHEM. SOC., vol. 
57 (1935), pp. 1686-1688. 


A sample of commercial naphthenic acids 
from the alkali wash of a Dubbs pressure dis- 
tillate was investigated. The charging stock 
to the cracking unit was the gas oil portion 
of a West Texas crude. The method of ex- 
amination is described fully. In brief, the 
crude acids were dissolved in dilute caustic 
soda and steam distilled. The distillate was 
examined, while the non-volatile residue was 
treated with sulphuric acid and the liberated 
organic acids were converted into methyl 
esters. These impure esters, treated with 
sodium hydroxide, separated into alkali solu- 
ble phenols and semi-pure esters. The esters 
were examined, purified and hydrolysed to 
yield the corresponding acids which were ob- 
tained and fractionated. 

For the most part, the pressure distillate 
consisted of phenolic compounds. The fol- 
lowing were isolated: phenol, o-cresol, m-cresol, 
p-cresol, 1 : 3 : 5-xylenol, 1 : 4 : 2-xylenol as 
well as ethyl mercaptan. Acids found were 
iso-valeric, n-heptylic, n-octylic and n-nonylic. 

No cyclic acids were found, and doubt is 
cast on previous work which reported the 
presence of cyclic compounds exclusively. 


THERMAL DISSOCIATION OF HIGHER PARAF- 
FINS BY A RED Hot WiRE.—Fr. Fischer, K. 
Peters and K. Qinzer, in BRENNSTOFFE CHEMIE, 
vol. 16 (1935), No. 22, pp. 421-429. 

Kogasine II, which is the heaviest petroleum 
fraction obtained in the Fischer-Tropsch 
petroleum synthesis from carbon monoxide 
and hydrogen, and which is composed essen- 
tially of straight chain paraffins and olefins, 
was volatilized and passed in vapor form over 
metallic wires heated to redness. The re- 
sultant cracking led quantitatively and qual- 
itatively to the same reaction products, inde- 
pendently of the size of the molecules of the 
substance used. 

When the substance was passed over a 
platinum wire covered with a layer of graphite 
and heated to a bright red, the reaction prod- 
ucts consisted of 20 percent of light gasoline, 
mostly composed of unsaturates, and 80 
percent of gaseous products, containing 70 
percent by volume of unsaturated hydrocar- 
bons. This experiment shows a way of ob- 
taining unsaturates without precipitation; the 
unsaturates thus procured may be used in 
polymerization processes. 
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Petroleum Physies 


WETTING PROPERTIES OF LUBRICATING 
O1ts.—F. Irauth and E. Neyman, in PETRO- 
LEUM, vol. 31 (1935), No. 49, pp. 4-8. 

According to the Langmuir theory a lubri- 
cating oil adheres to a metal surface because 
some of the molecules of the oil have a certain 
polarity which attracts them to, and holds 
them on, the metal; a logical deduction from 
this polar theory is that the stronger the polar 
attraction the firmer is the adhesion of the oil 
film; hence oils having the greatest proportion 
of polar constituents should have the greatest 
“‘oiliness”’ and the best lubricating properties, 
provided also that they have suitable viscosity 
—temperature characteristics. Hence a meas- 
ure of the polarity of the oil, together with its 
viscosity-temperature characteristics should 
go a long way toward furnishing a measure of 
the lubricating quality of the oil. No unob- 
jectionable method of measuring the polarity 
of an oil has come into use; so, on the assump- 
tion that this property should have some 
connection with the ability of the oil to ‘“‘wet”’ 
a metal surface, the authors have devised the 
following method of measuring this wetting 
ability: 

Five grams of pure iron powder (Kahlbaum 
p.a.), three grams of oil and two cc. of benzol 
are stirred in a test tube for three minutes; 
in the meantime 200 ce. of N/10 sulphuric acid 
are put in a filter having a porous glass plate 
and attached to a suction filter; upward 
through the filter is blown a current of carbon 
dioxide to keep the acid therein; then the test 
tube containing the iron-oil-benzol mixture is 
broken in the funnel and the mixture is agi- 
tated in the filter for 10 minutes by the upward 
streaming carbon dioxide; at the end of this 
time the liquid is drawn off by suction and the 
amount of iron dissolved by the acid is deter- 
mined. The wetting ability of the oil, Z, is 
calculated from the formula 


_ (a—20b). 100 
7 a.m 


Z 


where a is the amount of iron dissolved in the 
absence of oil, b the amount dissolved with oil 
present, and m is the number of grams of oil 
used. In general, the wetting factor on iron 
decreases in the case of uncompounded natural 
oils in proportion to increase of degree of sat- 
uration and rising viscosity index. Oils of 
steep viscosity-temperature curves have the 
greatest wetting power for metal surfaces. 
Ability to adhere to iron can be greatly in- 
creased by addition of 0.05 to 0.1 percent of 
substances containing polar groups, as for 
example beta-naphthol. Direct comparisons 
between wetting index and friction index are 
not reported. This work was carried out in 
the laboratory of the Bataafsche Petroleum 
Mij., The Hague. 


-Use oF THE ANALYTICAL QUARTZ LAMP IN 
THE MINERAL OIL INDUSTRY.—A. Balada, in 
PETROLEUM, vol. 31 (1935), No. 48, pp. 11-12. 


The analytical quartz lamp has found sev- 
eral distinct uses in connection with investiga- 
tions on mineral oils, especially for analytical 
purposes. It affords a means of distinguishing 
between products of various qualities, origins, 
chemical compositions and degrees of refining. 
In general, it can be said that the fluoresence of 
oils with a naphthene base is a pronounced 
blue: of asphalt-base oils a brown; and of 
paraffin base oils a whitish yellow. The dif- 
ference between naphthenic and paraffinic 


base oils is noted chiefly in the higher viscosity 
fractions (14° Engler at 50° C.). Mixtures of 
these in cylinder oils are very easily detected. 
Oils are naturally of exceedingly diverse com- 
positions, but useful classifications can be 
made with the help of type samples. 

In the author’s laboratory one of the uses of 
the analytical quartz lamp is determining the 
content of hard asphalt in cylinder oils. This 
is an uncommonly sensitive method, giving re- 
sults that are accurate within a tenth of a per- 
cent. It is now a part of regular factory con- 
trol. 

Another use is in the observation of graphi- 
tized oils. The tendency of graphite to settle 
out in an oil is difficult to detect by the unaided 
eye, but can easily be detected by the use of 
ultra-violet rays. The analytical quartz lamp 
also gives good service in estimating the aging 
of auto oils, particularly the point at which 
carbon begins to separate. 

A series of color plates showing fluorescent 
colors of various oil types accompanies the 
article. 


CRITICAL TEMPERATURE OF SOLUTION OF 
MINERAL OILS.—E. Vellinger and J. D. Her- 
renschmidt, in COMPTES RENDUS ACAD. SCI- 
ENCES (France), vol. 201 (1935), No. 18, pp. 
780-782. 

The critical temperature of solution (c.t.s.) 
is used to characterize the degree of refining of 
mineral oils, and also the extent of their altera- 
tion in use or storage. A mixture of acetone 
and amyl acetate, in the proportion of 9:1, is 
used asa solvent. The cloud point of a 50:50 
mixture of a mineral oil and the solvent is a 
linear function of the proportion of amyl 
acetate. 

The c.t.s. of oils of various origins that have 
undergone the same treatment varies only 
within rather narrow limits; the influence of 
origin appears negligible in comparison with 
the influence of treatment. Acid refining in- 
volves a considerable rise in the c.t.s. If this 
rise is graphed as a function of the quantity of 
acid used, it is observed that the curve flattens 
out when the quantity of acid reaches a certain 
value. An analogous phenomenon is observed 
after treatment with decolorizing clays. 

Oxidation of oils in service or during artifi- 
cial aging is made evident by a drop in the 
c.t.s. However, account must be taken of the 
manner of alteration and the nature of the oil. 
Thus, in transformers where alteration of the 
oil takes place at moderate temperatures, only 
the superrefined oils show any notable decrease 
in the c.t.s., whereas unrefined or moderately 
refined oils may show no change. There is a 
relation between the c.t.s. and the degree of 
oxidation of the oil. 

The c.t.s. is a useful complement to the data 
given by a measurement of interfacial tension. 
It is also a desirable means of following changes 
in the quality of an oil in service. 


THE CRUSELL CONSISTENCEMETER.—Ewald 
Pyhala, in PETROLEUM, vol. 31 (1935), No. 45, 
pp. 5-6. 

The consistencemeter of Hj. Crusell, in- 
vented in 1910, is deemed by the author to be 
worth rescuing from the obscurity into which 
it seems to have fallen. As indicated in the 
annexed sketch, it consists of a bowl resem- 
bling a viscosimeter in which is fitted a piston, 
the rod of which works through a stuffing box 
in the screwed-on cover. Compressed air is 
admitted behind the piston under a pressure 


that is shown by a manometer. In operation 
the bowl is filled to a certain mark with the 
grease to be tested, piston and cover are ad- 
justed in their places, and a constant pressure 
is applied for 15 minutes. The grease that is 

















forced through the outlet of the viscosimeter is 
caught in a tarred watch glass and weighed. 
The number of grams of substance thus col- 
lected is the “‘consistence number” of the 
grease. 

Experimental data show that the consist- 
ence number may be variable, even with the 
same drop-point as determined according to 
Ubbelohde, or of the melting point according 
to Kraemer-Sarnow. The experiment may be 
made at different temperatures and pressures. 


Asphalt and Tar 


@xyGEN ABSORPTION TESTS ON ASPHALT 
CONSTITUENTS.—Robert R. Thurston and 
Edwin C. Knowles, in IND. ENG. CHEM., vol. 
28 (1936), No. 1, pp. 88-91. 

Soft and air-blown Mexican asphalt, gil- 
sonite, and other asphalts were examined and 
groups of constituents separated—asphaltous 
acids, asphaltenes, petroleum resins, asphaltic 
resins, and oils. The original asphalts and 
the constituents of soft Mexican asphalt were 
subjected to treatment with oxygen in a closed 
system at 200° C. and under atmospheric 
pressure. The volume of oxygen absorbed 
was measured and the distribution of it in the 
products of the reaction determined. It was 
found that the solid constituents, the asphalt- 
enes, oxidized most readily and the oils were 
more resistant. The effect of oxygen on the 
properties of the constituents is discussed. 


IDETERMINING THE BREAKING POINT OF 
Roap EMULSIONS.—Wilhelm Geissler and 
Herbert Kleinert, in ASPHALT UND TEER, vol. 
35 (1935), Nos. 49 and 50. 


Great use is now being made of water-as- 
phalt or water-bitumen emulsions in road 
construction. From the standpoint of the 
road builder there are three classes of bitumen 
emulsions: labile or quickly breaking emul- 
sions, semi-stable or slowly breaking emulsions, 
and stable emulsions which require consid- 
erable time for breaking. Each of these 
classes has a definite place in road work. The 
labile emulsions are best adapted for surface 
coatings where quick setting is necessary. 
The more stable emulsions are used where a 
considerable thickness of crushed stone is to be 
impregnated. The manufacturer of bitumen 
emulsions must therefore be able to prepare 
goods to meet specific purposes, and he needs 
a method for testing the lability or stability 
of his emulsions in order to furnish the right 
grade. Among methods employed for the 
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purpose is the so-called English lability test, 
which is carried out as follows: a weighed 
amount of the emulsion is placed in a suitable 
dish and a stream of air is directed onto its 
surface; in this way the emulsion is caused to 
lose water to such an extent that the emulsion 
eventually separates. At this point the sam- 
ple is placed in an oven and all water is 
evaporated; the difference between the first 
and final weights gives the amount of water 
that had to be evaporated to break the emul- 
sion, and thus a measure is obtained of the 
lability of the emulsion. 

The authors find considerable fault with 
this method on various grounds, the chief of 
which is that the English method takes no 
account of the specific effect of the stone with 
which the emulsion is to be mixed. For in- 
stance, the same emulsion will break rapidly 
when mixed with crushed prophory, but 
breaks only after prolonged evaporation when 
mixed with quartz sand of the same granula- 
tion. For this reason they propose that the 
emulsion be tested on the material with which 
it is to be used, as follows: 10 grams of stone, 
of granulation 0.6 to 2.0 mm., is washed, dried, 
and mixed in a weighed dish at room tempera- 
ture with an excess (about 50 cc.) of the emul- 
sion. The dish is placed in an atmosphere 
saturated with water vapor (water-filled 
desiccator) for an hour, whereupon the excess 
of emulsion is carefully poured off and the 
stone cautiously washed with water until the 
washings run practically clear. The dish is 
then dried in an oven and weighed; the in- 
crease in weight is a measure of the amount 
of bitumen that has separated on the stone in 
one hour and hence is a measure of the lability 
of the emulsion. 

By testing his emulsions on different kinds 
of stone the manufacturer will be in a better 
position to furnish goods that will meet vary- 
ing conditions. The new test is called the 
Dresden test, as it was originated in the 
laboratories of the Dresden Technical High 
School. 


CapILLARY EXUDATION OF ROAD TaRs.— 
A. Leamte, in COMPTES RENDUS ACAD. SCI., 
vol. 201 (1935), No. 14, pp. 556-557. 


On road surfaces made from a mixture of 
tar and bitumen and filler there have been 
noticed yellowish exudations or “yellow 
sweats’. In seeking an explanation of the 
phenomenon the author studied the behavior 
of road tars in capillary tubes. It was found 
that, after a variable length of time depending 
on the tar, there is formed above the black 
column in the capillary tube a layer of clear 
yellow liquid, the depth of which increased 
with time and might amount to 20 percent of 
the total height. This leads to the conclusion 
that yellow sweat on tarred roads is due to a 
capillary separation of the tar, which is inde- 
pendent of either the bitumen or filler con- 
tained in the surfacing material. Only 
certain types of tar exhibit the phenomenon. 


CoxkinG PETROLEUM REsIDUES.—D. Glynn 
Jones, in OIL AND GAS JOUR., vol. 34 (1935), p. 
113. 

A description is given of a coking plant de- 
signed and patented by A. Knudsen, which 
consists essentially of an endless chain of metal 
containers propelled by two driving wheels at 
either end of the plant. The containers move 
through an externally heated coking chamber 
constructed of heat resisting alloy metal, en- 


tering through restricted throats that are 
sufficiently closed to allow the installation to 
be put under a slight vacuum. After passing 
through the chamber the containers return in 
an inverted position to the filling end of the 
plant, being automatically emptied and 
cleaned on the way. The vapors from the 
coking chamber pass up through a fractionat- 
ing tower; the whole plant is practically auto- 
matic. The flow diagram shows a Kellogg in- 
stallation with viscosity-breaking units in 
which topped crude is processed to yield gas oil 
and a heavy residue which goes to a vacuum 
tower, where 40 percent of heavy gas-oil is 
separated from an asphalt bottom (softening 
point 60 deg. C.). This is heated to 360 deg. 
C. and continuously injected into the contain- 
ers of the coking plant. 


Petroleum Uses 


Bitumen as “ MINERAL RUBBER” IN THE 
RUBBER INDUSTRY.—F. C. van Heurn, in 
BITUMEN, vol. 6 (1935), pp. 121-125; 149-152. 
(JOUR. INST. PETROL. TECHNOLOGISTS, vol. 21, 
p. 427 A.) 

The author reviews the literature dealing 
with the use of bitumen in the rubber industry 
and the origin of the term mineral rubber as 
applied to such bitumens. It is stated that 
natural bitumens such as elaterite and utainite 
were originally employed, but petroleum bitu- 
mens, particularly blown bitumens, are now 
the principal source of mineral rubber. Min- 
eral rubbers are used to cheapen the cost of 
rubber mixtures, as softeners or plasticizers, to 
increase the ability to incorporate fillers, e.g. 
zine oxide, lampblack, etc., and to increase re- 
sistance to the action of water and air. The 
mineral rubber must not reduce the elasticity 
of the vulcanized rubber compound, and must 
disperse in the rubber without becoming granu- 
lar, and be free from material volatile at the 
vulcanization temperature, while the hardness 
of the bitumen must be such that the bitumen 
can be worked on the rollers at the working 
temperature. The suitability of the disper- 
sion of the mineral rubber in rubber is exam- 
ined microscopically, while resistance to frac- 
ture of the vulcanized compound is examined 
by the method of Schaffer. 


PRoGREsS OF THE INTERNAL COMBUSTION 
ENGINE AND Its FUEL.—Oskar Tokayer in 
PETROL. PRESS SERVICE, vol. 2 (1935), No. 23, 
pp. 6-7. 

This is a summary of the Melchett lecture 
delivered by H. R. Ricardo, giving a résumé of 
progress made in the power output of aircraft 
engines. 

It is well known that the refinery industry 
will shortly make available supplies of aviation 
petrol of 100 octane number. Mr. Ricardo 
anticipates that 100 octane petrol will not be 
used to obtain the greatest possible increase in 
the compression ratio of the aero engine, be- 
cause, by increasing the compression ratio 
from 7 to 1 to 8 to 1, the gain in power output 
and fuel economy would be barely five percent, 
while maximum pressures would be greatly in- 
creased. For these reasons, he thinks that 
further development will rather be in the di- 
rection of increasing the supercharge. This 
may enable the specific power output of the 
engine to be increased by as much as 45 to 50 
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percent; it will, however, involve a greater 
strain on the pistons and valves, due to the 
much higher temperatures which will be in- 
volved. This, in turn, may necessitate cooling 
by scavenging the cylinder with cool air which 
in turn would lead to the abandonment of the 
carbureter and the substitution of fuel injec- 
tion by means of a pump copied from the high- 
speed Diesel engine. 

In Mr. Ricardo’s opinion, it is doubtful 
whether there would be any advantage in rais- 
ing the octane number of ordinary motor spirit 
appreciably above that of the present-day No. 
1 petrols. The reason for this is that, in these 
small engines, it is already possible to use as 
high a compression ratio as is compatible with 
smoothness of running. In the case of heavy 
vehicles, where fuel economy is a vital con- 
sideration, the trend of the last few years sug- 
gests that the Diesel engine, with its advantage 
of about 70 percent greater mileage per gallon 
of fuel, will eventually supersede the petrol en- 
gine altogether. The question of fuel for the 
Diesel engine is a much less complex one, since 
the relation of the fuel to the efficiency of the 
engine is much less intimate than it is in petrol 
engines. While an engine designed to make 
the best use of 100 octane petrol will develop 
double the power output of one designed for 70 
octane petrol, no comparable relation exists, or 
is ever likely to exist, between fuel and engine 
performance in the case of compression-igni- 
tion engines. It is, therefore, in regard rather 
to secondary factors, such as silence and ease 
of starting, that the character of the fuel sup- 
ply for these engines possesses importance. 


Cracked GASOLINES AS A SOURCE OF 
ALPHA-OLEFINES.—Homer J. Hall and G. 
Bryant Bachman, in IND. ENG. CHEM., vol. 
28 (1936), No. 1, p. 57. 

Exhaustive fractionation of a vapor-phase- 
cracked gasoline produced by the Gyro process 
showed that there was approximately five 
percent of 1-pentene and four percent of 1-hex- 
ene in the original material. These results 
stand in direct contradiction to statements in 
the chemical literature that alpha-olefins will 
not be found in appreciable quantities in 
cracked distillates. Of the two compounds 
known to result from the thermal isomeriza- 
tion of 1-pentene, only a small amount of 
2-pentene was found and 3-methyl-1-butene 
was not indicated. Other substances found 
to be present but not determined quantita- 
tively were 1-butene, 2-butene, butadiene, 
isoprene, n-pentane, and n-hexane. No in- 
dications of the presence of naphthenic 
hydrocarbons were found. 

The 1-pentene and 1-hexene isolated were 
shown to be satisfactory raw materials for the 
synthesis of 1-pentyne and l-hexyne. This 
was accomplished by bromination, fractiona- 
tion of the dibromides, and dehalogenation of 
the purified dibromides. 

These alpha-olefines are desirable materials 
as starting points for syntheses of higher 
acetylenes. 


EEXPERIMENTS WITH THE ALLMEN (S.A.E.) 
OIL TESTING MACHINE.—Erich Herwig Kad- 
mer, in OEL UND KOHLE, vol. 11 (1935), No. 48, 
pp. 956-959. 

A large series of lubricating oils were tested 
in the Allmen oil testing machine used by the 
Society of Automotive Engineers for research 
purposes. In the case of polar high pressure 
lubricants, including sulphured and chlorin- 
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ated oils, no regularity could be observed that 
would show the influence of the sulphur con- 
tent on the resistance of the oil film; as the 
viscosity of these extreme pressure lubricants 
increases, so does the friction value. Chlorine 
has a very favorable influence, but in most 
cases lead soaps combined with sulphur are 
not good. Among the polar additions those 
with mineral oil or fatty oil basis seem to be 
the most advantageous, but the importance to 
be attached to saponifiability is not clear. 
From the data it would appear that castor oil 
is the best of all high pressure lubricants, and 
at the same time is perhaps the least harmful. 

The tests also show that the known types of 
mineral oil, irrespective of origin, break down 
at about 400 kg/cm? on the Allmen machine, 
and the more they break down the more highly 
refined they are. In one case an addition of 
only four percent of carbon tetrachloride had 
a great favorable influence. The viscosity of 
most mineral oils is almost without influence 
on the stability of their films. 

One of the most remarkable of the oils 
tested was an American ‘“‘superraffinate’’ 
which was a pure mineral oil containing neither 
chlorine, sulphur, fatty oil nor fatty acid; the 
manufacturer of this oil, which also is being 
exploited in Germany, has not divulged its 
composition. Tested in airplane motors this 
oil showed no marked gumming, nor separated 
any foreign body. Additions of 20 to 30 per- 
cent of this oil to ordinary mineral oils gave 
uniformly favorable results. 

Further tests showed that two substances 
not ordinarily regarded as lubricants, namely 
tin lactate and an artificial resin oil, gave good 
tests. 


Ratinc Diese, Fue OILs By IGNITION 
Lac.—P. H. Schwlitzer and T. B. Helzel, in 
OIL & GAS JOUR., vol. 34 (1936), No. 36, pp. 
36-40. 

The purchasing of Diesel fuels on a quality 
basis accentuates the need of a representative 
laboratory procedure for measuring the cetane 
number of these fuels. A “‘ fixed ignition lag’”’ 
method was developed by the authors and re- 
ported at the Detroit meeting of the Society of 
Automotive Engineers. This method was 
found to rate Diesel fuels in the same order as 
they behave in an oil field engine. 


Petroleum Economies 


Rise or Home Fue. O11 Business.—G. 
Harvey Porter, in OIL & GAS JOUR., vol. 34 
(1935), No. 32, p. 57. 

Domestic oil heating came into being about 
1917, being stimulated by the wartime short- 
age of coal. In 1921 there were still probably 
less than 13,000 homes with oil burners. By 
1928 this number had increased to more than 
400,000; sales in 1929 amounted to 120,000 
oil burners. Beginning with 1930 sales began 
to drop. The low point of oil burner sales for 
the depression period was in 1932, when a few 
less than 80,000 were placed. There has been 
an improvement each year since; it is esti- 
mated that in 1935 sales will reach a total of 
150,000. The market is considered to be still 
far from saturated. The two factors that 
seem to assure further growth are (1) the exist- 
ence of a real demand for automatic heat, 
which is now a potent factor in the purchase or 


rental of homes, and (2) the feeling of the pub- 
lic that the supply of fuel oil will be sufficient 
to meet alldemands. The potential market is 
estimated at 6,000,000. Burner manufac- 
turers are confident that the demand will in- 
crease enormously with obvious benefit to the 
oil industry. 


Russia’s “SECOND Om BAsE.”’—Oskar 
Tokayer, in PETROLEUM PRESS SERVICE, vol. 3 
(1936), No. 2, pp. 1-2. 

It is said that the Soviets have decided to 
order new material for developing the new oil 
base in the Ural region which, in addition to 
the older producing areas in the Caucasus, is 
expected to provide Russia with the larger 
output of crude oil which her own rapidly in- 
creasing demand renders necessary. It is 
hoped to bring up to 4,000,000 tons annually 
the production of the second producing centre 
which is to be developed in the region of the 
old Emba field; and with this object in view it 
is proposed to construct a railway between 
Guriev and Aktyubinsk, and to lay pipelines 
between Guriev, Emba and Orsk. 

It is accordingly clear that the Soviet Gov- 
ernment has abandoned hope of any adequate 
increase from the older productive areas. In 
the first eleven months of last year its oil pro- 
duction plan was fulfilled only to the extent of 
87.5 percent (including gas). How pressing 
this problem has become is explained by the 
change in order of importance of the categories 
into which requirements of products are 
divided. Formerly, the export trade was the 
first necessity, to which home consumption of 
all kinds had to be subordinated; but in the 
1936 oil distribution plan exports occupy only 
fourth place, the following categories, in order 
of importance, taking precedence of it: (1) 
mechanized agriculture, industry and trans- 
port; (2) the mechanized Red army, navy and 
air force; (3) the replenishment, for military 
emergencies, of the reserve stocks in the Far 
East and in the Ukraine. Only then is the 
export market considered. The change-over 
is therefore complete; and the pressing neces- 
sity of a larger crude output as a consequence 
of the rapidly proceeding mechanization of 
Russian industry is at once understood. The 
establishment of a second oil base is thus a 
burning question. 

In the Emba region about 260 salt domes 
have been located, and it is thought that the 
total may be 1,100 or 1,200. But it is not yet 
known how many of these are oil bearing and 
much exploratory work and drilling in this un- 
developed region will be necessary, the out- 
come of which is uncertain. The chief of the 
Soviet geological service optimistically hopes 
to reach an output of 2,500,000 tons within the 
next two or three years. 


AMERICAN LUBRICATING OILS IN 1935.— 
Oskar Tokayer, in PETROLEUM PRESS SERVICE, 
vol. 3 (1936), No. 2, pp. 12-14. 

The market for lubricating oils in the United 
States in 1935 followed a course that seemed to 
have little relation to the gasoline market. 
While neutral oils in the Mid-Continent and in 
South Texas remained practically unchanged 
during the whole of 1935, Pennsylvania neutral 
oils declined sharply in price during the first 
quarter, then remained for several months at 
the lowest level reached, and only after a fresh 
fall in the third quarter showed a slight re- 
covery which continued to the end of the year. 
In contrast, bright stocks and steam refined 





cylinder oils, with insignificant exceptions, 
showed improvements throughout. 

The movements of Pennsylvania oils may 
largely be explained as follows: In the course of 
1934, as a result of the growing tendency to use 
thinner motor oils, neutral oils were in special 
request and thus experienced a notable ad- 
vance in prices, whereas bright stocks, owing 
to decreased demand, showed a decided falling 
away. However, refineries, principally those 
treating Pennsylvania crudes, have evidently 
overestimated the extent of this change in 
demand and have manufactured high grade 
neutral oils, for which there was formerly only 
a small market, in larger quantities than were 
needed to satisfy the increased requirements, 
this additional offering resulting in a pressure 
upon prices. 

In the case of Pennsylvania steam refined 
and bright stocks the course of events was ex- 
actly the opposite. The slump in prices which 
these products experienced during the year 
1934 made their manufacture commercially 
unprofitable, and apparently induced many re- 
finers and compounders to reduce their output. 
The result was a gradually increasing scarcity 
which provided the conditions necessary for a 
recovery in prices; and this recovery was all 
the stronger because consumption for indus- 
trial and motoring purposes increased. 

Generally speaking the improvement in the 
American lubricating oil markets in 1935 can 
scarcely be regarded as satisfactory, if we con- 
sider not only the general economic recovery in 
the United States and the increase in motor 
traffic, but also the more favorable statistical 
position of these markets. Stocks declined 
from 6,939,000 bbl. on November Ist, 1934, to 
6,612,000 bbl. on November Ist, 1935, or by 
about 4.7 percent, which, considering the in- 
creased demand, indicates an improved posi- 
tion. Moreover, in view of the great increase 
in motor traffic and improved outlook in 
many other industries, increased demand may 
also be expected for lubricating oils. 


Civit AVIATION IN 1935.—Oskar Tokayer, 
in PETROLEUM PRESS SERVICE, vol. 3 (1936), 
No. 2, pp. 11-12. 

It is not yet possible to translate into statis- 
tics the progress which was made last year by 
civil aviation throughout the world; but it is 
certain that the already rapid developments of 
previous years continued at an accelerated pace 
in 1935. That this opinion is well founded is 
indicated by the great advances made even 
during the years of economic crisis, as the fol- 
lowing figures show: 


Route Miles 

mileage! flown? 
Re era errr ener 185,100 83,500,000 
See er reper ree 190,200 90,372,000 
ey Sor eee ee 200,300 100,580,000 
EE eee rm 103,432,000 


1 Approximate figures. ? Partly estimated. 


A glance at a map of the world’s airways 
shows how amazingly air travel has in a few 
years been able to solve problems that have 
defied the railway engineer foracentury. The 
intricate network of air routes is, as might be 
expected, densest in Europe and in the United 
States. From these great centres of popula- 
tion and industry lines, representing the trans- 
continental routes of the great national com- 
panies, lead away to distant parts of the earth, 
connecting up eventually with the local air- 
systems of West and South Africa, and of 
India, China, Australia and South America. 

All these routes—whether they run east- 
ward across Russia and Siberia to the Yellow 
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Sea, or south-east by way of the Mediterra- 
nean to India and Australia, or southward to 
East, South and West Africa, or south-west to 
Senegal, the starting-point for the crossing to 
South America—follow the lines of the great 
land-masses of the world. In most cases they 
have now been carried to their logical termini. 

There are still some links to be supplied; for 
example, the British Empire line to India and 
Australia at present terminates at Brisbane, 
though a further extension to New Zealand, 
the most remote British Dominion, is pro- 
jected. The branch of the main London- 
Singapore route for Hongkong has not yet 
passed the experimental stage; and political 
difficulties have prevented the realization of 
the D.L.H.’s projected service to China via 
Central Asia. Again, there is as yet no 
through service via the western coast of Africa 
from the Gold Coast to Cape Town. 

The North Atlantic and Pacific airways 
form, however, by far the most important 
links still required to complete the world’s net- 
work of airways; and of these the Atlantic 
crossing is, obviously, the more important. 


@it InpustRY OF VENEZUELA UNDER 
GENERAL GOMEZ.—Oskar Tokayer, in PETROL. 
PRESS SERVICE, vol. 3 (1936), No. 1, pp. 3-4. 

It is acknowledged that the steady and pro- 
gressive building up of the oil business in Vene- 
zuela would have been impossible had General 
Gomez adopted toward industry a policy of 
narrow nationalism or severe fiscal exaction. 
He not only recognized that foreign capital was 
necessary for the economic development of his 
country; he also recognized the necessity for 
conditions that would encourage foreign capi- 
tal to be forthcoming. It is estimated that 
foreign oil interests have invested not less than 
£70,000,000 (about $350,000,000) in the coun- 
try. The oil revenues have played a large 
part in liquidating both the foreign and inter- 
nal debt accumulated by his predecessors. 
When to this is added the contribution to na- 
tional purchasing power represented by the 
direct employment of over 11,000 people, in- 
cluding 80 percent of Venezuelans, the oil in- 
dustry may fairly point to the position of 
Venezuela to-day, with no national debt and a 
considerable Treasury surplus, as a striking 
example of the contribution it is able to make 
to national prosperity under conditions which 
permit of its rational development. 


General 


AcTION oF ANTI-AGING ADDITIONS TO 
MINERAL LUBRICATING OILS.—H. Suida and 
P. Franchetti, in PETROLEUM, vol. 31 (1935), 
Beilage VIII, 12. 

Although anti-oxidants have been used for 
some time for stabilizing light petroleum 
products (cracked gasoline), the use of such 
additions to delay the aging of lubricating oils 
is first mentioned in the literature of 1935; tin 
and chromium oleates or ricin-oleates are now 
on the market for the purpose. 

To obtain some information on the action of 
anti-aging additions to lubricating oils, the 
authors undertook an investigation in which 
the oil was placed in an iron autoclave with 
stirrer, wherein the oil was heated for 40 hours 
at a temperature of 120° C. under compressed 


air at eight atmospheres. The oil was ana- 
lyzed before and after the aging treatment, 
with and without addition of anti-oxidants— 
phenol, cresol, p-amino-phenol and pyrogallol. 
In the case of a Roumanian refined product, 
which was found to be highly susceptible to 
gumming, none of these agents except pyro- 
gallol had any protective effect; 0.1 percent 
reduced gum formation about 25 percent; 0.5 
percent was not appreciably more effective 
Pyrogallol is a stronger inhibitor of petroleum 
resin formation than tin, but both are about 
equally effective against asphalt resins. The 
use of tin soaps is attended with difficulty on 
account of their relative insolubility; tin 
linoleate is the most soluble, especially after 
being freshly prepared, carefully dried, and 
dissolved in the oil at a gentle heat; undis- 
solved metal soap should be filtered out before 
the oil is used. The utility of anti-oxidants 
with high grade lubricating oils of Pennsyl- 
vania type is problematical. 


BisposaL or O1L-FIELD BrRINEs.—C. J. 
Wilhelm and Ludwig Schmidt, in BUR. MINES 
RPT. OF INVESTIGATIONS NO. 3297, (1935). 


This study was prompted by the possibility 
of salt contamination of potable water hori- 
zons (Equus-beds) in the McPherson oil 
district of Kansas. The possible sources of 
contamination are seepage from improperly 
constructed base brine ponds and improper 
plugging of abandoned wells. 

The return of brine to subsurface formations 
is one of the methods by which positive dis- 
posal of brine is accomplished. Subsurface 
disposal is not always possible because of vari- 
ous difficulties encountered, such as precipita- 
tion of iron compounds and salts in solution, 
resulting in the sealing of the formation; also 
the inability to find a porous formation that 
will allow the injection of brine in considerable 
quantities. However, it is thought that where 
the producing formation has porous streaks 
large volumes of brine may be returned to the 
formation successfully upon proper prepara- 
tion, such as settling, filtering, and possible 
chemical treatment to prevent precipitation 
of iron and salts in the well. 

All wells drilled for oil or gas in the Equus- 
beds area should have the surface pipe ce- 
mented from below the Equus beds to the 
surface of the ground. This will prevent 
possible future contamination when the wells 
are abandoned and in many instances pre- 
vent the drainage of the fresh waters in the 
Equus beds to a lower formation. 

Controlled dilution of the brine by dumping 
it into the surface streams draining this area 
offers possibilities of the disposal of a part 
of the brine production. 

The suggestion is made that tests should be 
made to determine the effect of back pressure 
on wells producing large volumes of salt water. 


FEEXTREME PRESSURE LUBRICANT TESTING. 
—G. L. Neely, before Soc. Automotive Engi- 
neers, San Francisco, 1935. 

A review is given of extreme pressure lubri- 
cant testing, together with a description of the 
new S.A.E. extreme pressure lubricant tester. 
None of the testing machines previously used 
for this purpose—the Almen, the Timken, the 
Floyd and the large General Motors Machine 
—will rate the lubricants in accordance with 
their true service vaiues, nor always give the 
same results on the same oil. 

It is believed that the new machine consti- 
tutes an approach to the gear problem that 








is more sound fundamentally than any of the 
other machines that have been used. In the 
older machines one or more of the test surfaces 
was always stationary, while in the S.A.E. 
tester both surfaces are in motion and a com- 
bination of sliding and rolling approaching 
that of gearing may be achieved. In spite of 
this, however, the problem is by no means 
solved, and a true solution can be achieved 
only by correlating the S.A.E. tester with ac- 
tual service tests. It seems possible that 
even though a correlation may be achieved, 
it will require a large number of operating 
conditions to include all of the ramifications 
of duty of a commercial extreme pressure gear 
oil. The manufacturer of gear lubricants for 
general sale must consider more than merely 
the load-carrying capacity of his product. 
He also must consider lubricating value for 
the several metal combinations found in the 
different types of gear sets, stability in storage 
and in service, corrosivity, wear reducing 
value of the lubricant, and general service- 
ability, such as foaming, odor, gear shifting 
characteristics, ete. 


New Process FOR TREATING MOTOR 
BENZOL.—Vanderveer Vorhees, in OIL & GAS 
JOURNAL, vol. 34 (1935), No. 30, pp. 36-42. 

The use of benzol, obtained as a by-product 
in the coking of coal, as a motor fuel is ex- 
tensively practiced in England, and has some 
importance in the United States; the Carnegie 
Steel Co. of Gary, Ind., for instance, has in the 
past two years treated approximately 1,000,000 
gallons of benzol that has found use in motor 
fuel blends. The crude benzol thus obtained 
contains a number of impurities that hereto- 
fore have been washed out by expensive chem- 
ical means. It has now transpired that some 
of these impurities do no harm and may 
prove beneficial as constituents of motor fuel 
blends; others, that give rise to gums, may be 
rendered harmless by an anti-oxidant treat- 
ment worked out in the laboratories of the 
Standard Oil Co. (Ind.). This process is 
based on the employment of para-benzylamino 
phenol in quantities of 0.001 to 0.005 percent. 
A certain amount of pretreatment by chemical 
means is necessary, especially to remove 
sulphur, but generally the primary light oil 
may be sufficiently purified by treatment with 
fuller’s earth in the vapor phase. 


Books 


Enpex To A.S.T.M. STANDARDS AND TEN- 
TATIVE STANDARDS.—Published yearly by 
American Society for Testing Materials, 
Philadelphia, for free distribution. 

The 1935 Index to A.S.T.M. Standards and 
Tentative Standards is of service in ascertain- 
ing whether the Society has issued any stand- 
ard specifications or test methods covering 
particular engineering materials or subjects 
and is also of help in locating conveniently any 
of the standards in the publications where they 
appear. This latest edition gives information 
on all of the 794 A.S.T.M. standards and ten- 
tative standards as of January 1, 1936. All 
items are listed in the Index under appropriate 
key-words according to the particular subjects 
they cover. As a convenience, a list is given 
of the specifications and tests in numeric se- 
quence of their serial designations. 
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unusually severe winter. Refinery gasoline 
was quoted on February 20 at 5-5% cents 
per gallon for 58-60 U.S.M. grade 62.9 and 
below octane rating in Group 3, Oklahoma 
market; 63.0-70.9 octane rating, U.S.M., reg- 
ular grade, quoted at 6 cents per gallon; and 
71 and above octane rating, U.S.M., premium 
grade, was nominally quoted at 614 cents. 
East Texas refinery markets lost ground dur- 
ing the past month, the third grade refinery 
gasoline eligible for interstate tenders being 
quoted on February 20 at 43% cents per gallon, 
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Poe — - rene 7 a while the gasoline restricted to intrastate 
rude Oi uns to otor Fue mports ipments 
Production Stills Stocks for week East for week commerce dropped to 3 cents eh gallon at 
bbl. bbl. bbl. bbl. bbl. the refineries. On the East Coast at Bayonne, 
Week ending Jan. 18...... 2,844,000 2,800,000 59,414,000 855,000? 161,000 U.S.M. grade, 60.0-64.9 octane rating gaso- 
441,500! line advanced further % a cent per gallon 
Week ending Jan. 25...... — 2,800,000 60,747,000 878,000? 97,000 to 63{ cents (3.99 cents gold*). Gulf Coast 
Week ending Feb. 1....... 2,830,000 2,820,000 63,360,000 636,000? 311,000 quotations for export continued steady during 
—__—- —_————~ the past month at 51 cents (3.25 cents gold*) 
438,500! for grade 58-60 U.S.M. 

Natural gasolines entered the period of 

Week ending Feb. 8....... 2,774,000 2,760,000 64,738, 1,360, . : “ae 
a st — — their lowest demand by further declining 4 
437,000! of a cent per gallon below the quotations of a 
aie month ago, though still being fully 1 cent 
Week ending Feb. 15...... 2,787,000 2,765,000 67,465,000 6990002 278,000 above the prices of a year ago when the Texas 

434,500! ———- : 

Panhandle production was not regulated. 
Week ending Feb. 22...... 2,782,000 2,850,000 69,353,000 On February 20 grade 26-70 was quoted at 
‘jaa 314 cents per gallon (1.92 cents gold*) in 


Underlined figures indicate improvement in statistical position—decrease in produc- 
tion, runs to stills, gasoline stocks and imports. 

1 Estimated total production of the East Texas field, official and unreported. 

2 Import figures include all oil imported, for domestic use and in bond for re-export, 
it being impossible to make the separation in weekly statistics. 


Price Trend Irregular 


Durine the past month the trend of 
prices for petroleum and its products was gov- 
erned entirely by the extremely unfavorable 
weather conditions throughout the United 
States, which resulted in the lowering of motor 
fuel consumption, while at the same time 
greatly increasing the consumption of burning 
oil, including kerosene. As a result, motor 
fuel and natural gasoline prices exhibited a 
very definite weakness during late January 
and in February, while fuel oils and kerosene 
quotations advanced appreciably. The re- 
finery gasoline market in the East Texas 
field was sustained principally by the purchases 
of major companies, these purchases going 
into storage. The advance in the crude oil 
prices made effective in January throughout 
the southwest was sustained and the demand 
for crude oil continued excellent, though 
locally the Rodessa, Louisiana, crude oil 
(because of its inferior characteristics and low 
octane value of its straight run gasoline) was 
offered at considerable concessions of as much 
as 60 cents below the posted price. 

On the Pacific coast the crude oil output 
in California was reduced some 100,000 bbl. 
per day to about 580,000 bbl. per day by the 
efforts of producers, though not to the desired 
level of 537,000 bbl. per day. Effective Feb- 
truary 26 the Standard Oil Company of Cali- 
fornia accordingly advanced crude oil prices 
in all fields where strict adherence to the vol- 
untary curtailment program has been carried 


out, the advance amounting to 20 cents per 
barrel for 31 gravity Signal Hill grade (to 
$1.10), with corresponding increases elsewhere 
in the state. 

Changes in retail motor fuel prices through- 
out the United States were of secondary im- 
portance during the past month and the de- 
clines in a few areas were influenced by slow 
demand rather than by price wars. 

Tank wagon/service station motor fuel 
prices per gallon, regular grade, including all 
taxes, in representative districts in the middle 
of February were: 15.2/19.2 cents in metro- 
politan New York (up 1.15/2.4 cents per gal- 
lon); 13.8/16.8 cents in Newark, N. J.; 12.5/ 
16.0 cents in Boston, Mass. (off 1.0/1.0 cents 
per gallon); 11.5/15.0 cents in Providence, 
R. I. (off 1.0/1.0 cents per gallon); 14.5/16.5 
cents in Chicago (off 0.5/0.5 cents per gallon); 
17.5/19.5 cents in Ohio (up 0.5/0.5 cents per 
gallon); 14.0/16.0 cents in San Francisco; 
11.5/13.5 cents in Los Angeles; 15.0/19.0 
cents in Oklahoma; 14.0/18.0 cents in Dallas 
and Ft. Worth and 15.0/19.0 cents in Hous- 
ton, with third grade gasoline in East Texas 
area selling at 13 to 14 cents per gallon at 
independent service stations; 15.7/17.7 cents 
in St. Louis (up 0.5/0.5 cents per gallon); 
and 19.5/22.0 cents in Montreal, Canada (up 
2.0/2.0 cents per gallon); all with a 2-cent 
differential for the premium grade. 

Refinery gasoline quotations in the Mid- 
Continent area declined 14 of a cent per gal- 
lon, influenced by, as already indicated, the 


Oklahoma; at 3 cents per gallon (1.77 cents 
gold*) in North Texas; and at 3% cents per 
gallon (1.98 cents gold*) in North Louisiana. 

Kerosene quotations, influenced by the 
combination of winter burner demand and 
stocking up by jobbers for the spring farm 
demand, advanced 4 a cent per gallon above 
the prices of the preceding month. Further 
strengthening of kerosene prices appeared 
certain as the winter demand made it impossi- 
ble for jobbers to stock up any reserves for 
the spring, presaging a lively bidding up of 
prices during March and April. On February 
20 grade 41-43 w.w. was quoted at 374-4 cents 
per gallon in Group 3, Oklahoma market; and 
at 514 cents per gallon (8.25 cents gold*) 
on the East Coast at Bayonne. Gulf Coast 
prices for export remained steady and on 
February 20 were quoted at 3% cents per 
gallon (2.29 cents gold*) for 41-43 p.w. grade 
and at 4 cents per gallon (2.36 cents gold*) 
for 41-43 w.w. grade. 

Fuel oil and furnace oil prices advanced 
from % to \% of a cent per gallon during the 
last month, February 20 prices being 334 
cents per gallon for No. 1 p.w. furnace oil 
and 25% cents per gallon for U.G.I. gas oil 
in Group 3, Oklahoma market. 


Imports and Exports 


Dwrine December of 1935 total gross im- 
ports of crude petroleum and its products into 
the United States amounted to 5,054,000 bbl. 
(163,200 bbl. per day) as compared with 
3,482,000 bbl. (116,000 bbl. per day) imported 
during the preceding month; out of this total 
during December, 1935, 3,788,000 bbl. (122,000 
bbl. per day) were imported for domestic use 
and 1,266,000 bbl. (40,800 bbl. per day) were 
imported in transit either for refining and re- 
export or for use in vessels in foreign trade. 
During the preceding month, November of 


*U. S. dollar at 41 percent discount. 
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commas 0 equipment the two Wyatt plants offer 
complete facilities. To the advantage of 
close at hand location, there is added a 
reputation for doing good work and an 
experience gained from many installations 
throughout the Mid-Continent, East Texas 
and Gulf Coast areas. 


Wyatt Metat & BOILER WORKS 
DALLAS - HOUSTON 


ra — ali lasaatas tadineiciediiaiiicesiaamiiiia _—" 














1935, 2,341,000 bbl. (78,000 bbl. per day) were 
imported for domestic use and 1,141,000 bbl. 
(37,000 bbl. per day) were imported in bond as 
indicated above. The crude oil imported for 
refining and re-export amounted in December, 
1935, to 211,000 bbl. During December, 1935, 
the net imports for domestic use of 122,000 
bbl. were, therefore, 12.53 percent above the 
former federal recommendation of 108,400 
bbl. per day, which was effective under 
N.R.A. 

Exports of crude petroleum and its products 
during December, 1935, decreased 6.84 percent 
below the daily rate of the preceding month, 
amounting to 11,610,000 bbl. (374,500 bbl. per 
day) as compared with 12,405,000 bbl. (413,- 
000 bbl. per day) which were exported during 
November of 1935; thus, while dropping below 
the level of the last six months, still continuing 
above the level of 1933, 1934 and the first half 
of 1935. The December, 1935, total exports 
were 35.30 percent above the shipments in 
December of 1934 when 8,581,000 (276,500 
bbl. per day) were exported. For the entire 
year 1935, the total exports of 128,152,000 bbl. 
exceeded by 11.91 percent the exports of the 
preceding year (1934) when 114,507,000 bbl. 
were shipped. Exports of crude oil from the 
United States during December, 1935, further 
declined 4.46 percent below the crude oil ship- 
ments in the preceding month, reaching 4,- 
098,000 bbl. (132,000 bbl. per day), as com- 
pared with 4,289,000 bbl. (143,000 bbl. per 
day) shipped in November of 1935, and this 
compares with 2,437,000 bbl. (78,500 bbl. per 
day) exported in December of 1934. There- 
fore in December of 1935 crude oil exports con- 
stituted 35.20 percent of the total exports of all 
petroleum products. For the whole year of 
1935, crude oil exports amounted to 51,378,000 
bbl. (140,800 bbl. per day) as compared with 
41,127,000 bbl. (112,800 bbl. per day) exported 
in the preceding year (1934), an increase of 
24.92 percent. 


U. S. production and imports, consump- 
tion and exports and price of motor fuel in 

relation to motor fuel stocks; showing excess 
daily demand over supply by black areas. 


1932 1933 


During the first eleven months of 1935 the 
gross value of exports of crude petroleum and 
all its products amounted to $224,420,854, as 
compared with the gross value of all petroleum 
imports of $34,298,819, leaving, therefore, a 
huge favorable balance of $190,122,035. Gas- 
oline and natural gasoline lead in the value of 
exports during the first eleven months of 1935, 
being valued at $59,432,351; followed by lu- 
bricating oils and greases valued at $59,300,- 
120; followed by crude oil valued at $56,124,- 
824; by fuel or bunker oil for vessels in foreign 
trade (not including the domestic exports) 
valued at $27,675,528; by gas and fuel oil 
valued at $15,738,506; by kerosene valued at 
$14,021,035; and by residual fuel oil valued at 
$8,817,242. Of the fuel or bunker oil used for 
vessels in foreign trade, American vessels used 
15,809,682 bbl. valued at $15,138,909, while 
vessels of other countries used 12,076,393 bbl. 
valued at $12,536,619. The above import 
figures include imports in bond, and after such 
imports (valued at $11,793,118) are excluded, 
the net favorable balance for the United States 
is $201,915,153. 


Crude Produetion and Runs to 
Still Endanger Price Structure 


Crue oil and natural gasoline production 
during January of 1936 continued in an unsea- 
sonably high volume of about 2,960,000 bbl. 
per day, at a level more in line with the summer 
demand for petroleum and its products. The 
January, 1936, crude oil and natural gasoline 
production was 310,000 bbl. per day above the 
production in January of 1935, an increase of 
11.70 percent. The largest proportion of this 
overproduction was again derived from Cali- 
fornia, which exceeded its quota by 5,020,000 
bbl. or by 31.38 percent, while Louisiana over- 
produced 1,436,000 bbl. or 34.90 percent. 
Texas overproduced 1,010,000 bbl. or 3.21 per- 
cent. Relatively smaller overproduction was 
recorded in Oklahoma and Kansas, which ex- 
ceeded their general quotas by 430,000 and 
183,000 bbl. respectively. 


1934 1935 
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Crude oil runs to stills during January, 1936, 
averaged about 2,770,000 bbl., or about 28,000 
bbl. per day above the runs to stills during the 
preceding month when 2,724,000 bbl. were 
processed per day. Total stocks of petroleum 
products declined 3,486,000 bbl. during De- 
cember, 1935 to a total of 541,700,000 bbl., in- 
dicating daily gross withdrawals of 112,400 bbl. 

Both the crude oil production and the runs 
to stills were very definitely at the danger 
point, weakening both the crude oil and the 
motor fuel markets. In Louisiana the Rodessa 
crude oil was selling in February at a discount 
of from 20¢ to 60¢ per bbl., while in the Group 
3 market refinery gasoline was definitely weak- 
ening, influenced by both the high rate of pro- 
duction with resulting accumulation of stocks 
and by the unfavorable weather conditions 
throughout the United States. 


Motor Fuel Demand 


EnvicaTtep domestic demand for motor 
fuel during December, 1935, averaged 1,088,000 
bbl. per day, 10.18 percent below the daily 
average during the preceding month, when 
1,199,000 bbl. were consumed per day; the do- 
mestic demand during December, 1935, was 
100,000 bbl. above the domestic motor fuel 
consumption in December of 1934, an increase 
of 10.12 percent; 156,000 bbl. per day above 
the domestic motor fuel consumption in De- 
cember, 1933, an increase of 16.72 percent; and 
106,000 bbl. per day above the domestic motor 
fuel consumption in December of 1931, the 
peak year before 1934, an increase of 10.80 
percent. During the entire year of 1935, the 
total domestic demand for motor fuel was 432,- 
556,000 bbl., as compared with the total do- 
mestic demand of 407,106,000 during 1934, in- 
dicating an increase of 6.25 percent. 

During December, 1935, 105,000 bbl. of 
motor fuel per day were exported from the 
United States, 2.94 percent above the motor 
fuel shipments of the preceding month; 90.80 
percent above motor fuel exports in December 
of 1934, 98.20 percent above motor fuel exports 
in December of 1933; and 20.70 percent above 
motor fuel shipments in December of 1931. 

On January 1, 1936, motor fuel stocks at the 
refineries, plants, terminals and in transit, in- 
clusive of motor gasoline, amounted to 54,345,- 
000 bbl., in addition to storage of 4,133,000 
bbl., indicating that as compared with stocks 
on hand on December 1, 1935, during Decem- 
ber motor fuel supplies exceeded demand by 
133,200 bbl. per day. Motor fuel stocks, as 
of January, 1936, were 2,400,000 bbl. in excess 
of stocks on hand on January 1, 1935, when 
they totaled 48,205,000 bbl. The extremely 
unfavorable motoring weather in most of the 
United States throughout January and Feb- 
ruary will add considerably to stocks of motor 
fuel, and these stocks should show unusually 
large increases as compared with stocks on 
hand at the close of January and February of 
1935. The unfortunate factor in the loss of 
motor fuel consumption through unfavorable 
weather conditions is that such loss cannot be 
corrected, but is very definitely a permanent 
loss in demand. 

BASIL B. ZAVOICO 
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OFF THE WAYS...AND-ON ITS WAY 
TO YOU IN TEN MONTHS OR LESS 


Two of these modern 12,600-ton tankers have 
joined the fleet of the Standard Oil Com- 
pany of New Jersey and two are building 
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sive features will be furnished on request. 


FEDERAL SHIPBUILDING AND DRY DOCK COMPANY 
LINCOLN HIGHWAY Us KEARNY, NEW JERSEY 
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210 Miles Per Gallon 


Gulf Export Prices for Major Oil Products 


A NEw method of converting gasoline into Products Cents per Gallon 
dry gas, instead of a moist vapor, is the basic Jan. 29 — 5 — 13 —_ 19 
; : , — 51 5 5 
development in the invention of a new car- aseline: U. S. Bieter. . o” si o% ove 
b Laitinen Sid ee 64/66-375 E.P. 534 534 6 6 
uretor by Charles Nelson Pogue, of Winni- ‘ites ide 55% 5% 55% 55% 
peg. As a result of recent tests, mileages of 65 Oct. & above 64% 6% 6% 6% 
nearl miles per ts) with 
“ee y 210 b P = - prt Aviation Gasoline: 73 Oct. & above... 9%, 9%, 9% 9% 
the new car uretor. t is claimed that not = xy iosene: ine, 4% 4% 1% 4% 
only is the power increased, but that 75 per- 41-43 w.w. 4 3% 3% 34% 
cent of the carbon is eliminated. The basic 41-43 p.w. 3% 3% 3% 3% 
principle of the invention is nothing new, as it — Gasoil: nn a ee 3Y% 3Y% 3Y%e 3Y%, 
has long been recognized that automobile 30 plus transluse.. . . 3% 3% 3% 3% 
a only eight percent efficient, 40 = Fuel oil: Bunker purposes (per bbl.). . . $ .90 $ .90 $ .9 $ .90 
cent of the power being wasted on the cooling Gaaec: Cargo lots (per bbl.).. . . . $ .80 $ 83% $$ .83% §$ 83% 
system. Diesel oil (per bbl.) $1.50 $1.50 $1.50 $1.50 
The Pogue carburetor 
. 6 8 afc 1 ret d —T a rp Lubricating Oil: Bright Stock Ne. 8 io 26 26 26 26 
tank, fitting snugly under the hood of an = (New York Export Bright Stock No. 61%. .. 25% 25% 25% 25% 
ordinary automobile. The gasoline is drawn Market) Warren E.. SAL 20 20 201% 201% 
from the supply tank, where it is vaporized by 600 Unfilt. 16% 16% a. 
heat from the motor. The vapors pass GROEN... --- «+ +0000 > » _ -_ 
: : : Se 600 Flash s.r. 19 19 1914 1914 
through a series of coiled tubes into a mixing 
chamber where they impact thickly enough to 650 Flash o.r............... 24 24 2414 aK 
j i : s Neutral 200 No. 3........... 29 29 29 p 
be fed into the intake manifold. It is under Neutral 150 No. 3% 25 24% 24% 24% 
stood that the probable cost of these car- 
buretors will be in the neighborhood of So. Texas: Red oil 300 No. 5-6 ™ ™ ™M% ™ 
$25 750 9 9 9 9 
"a , . a ees 9% 9% 9% 9% 
Two prominent automobile company offi- 
cials, W. S. Kickley, general manager of Do- Pale oil 500... 1.6.6... eee % 7% % 7% 
minion Motors Ltd., and T. G. Breen, made a ade el ali tae ° . . . 
a I ERIS ES irr nee 91 9% 914 9% 
test of the new carburetor by pouring a 
measured pint of gasoline into the tank of an Crude Oil: East Texas crude delivered at Gulf port for 
° : ° . 1 361 
eight-cylinder coupe on which the new car- DS path Gace 6:7:410574 444s Roe w a eeKe ; $1.36% $1.36%4 $1.36 Va = 
b t had been installed. and th paren Venezuela crude............. 83 83 83 d 
arees Ss alled, an en driving Trinidad crude........... 85 85 85 85 
the car 26.2 miles. Panuco crude .90 .90 90 90 


U.S. 


CeO SSS SHEESH HSE SEH SHEHSHEHEHE HEHEHE HEHEHE HEH HEHEHHEHEHEHEHEHHEHHEHEHEHSHEEHEHHEHE HEHEHE ES 


v 


®eeeeeeeeeeeeeeeeseeeseseeeeseseeeeeseeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeee 


&. R. 


Official Figures for Soviet Oil Operations 


January 1936 


December 1935 


January 1935 
Total 1935 
Quota 1935 
Quota eee 


* Revised from the original 210,000,000 bbl. 


Crude Daily Runs to 
Production Average Stills Drilling 
(bbl) (bbl.) (bbl) (feet) 
16,500,000 532,290 14,000,000 513,700 
16,100,000 519,355 13,450,000 450,050 
13,356,000 430,840 11,403,700 247,932 
176,688,100 497,713 146,705,100 4,868,465 
212,310,000 581,672 171,500,000 5,214,000 
213,500,000* 581,178 175,000,000 7,100,000 


Crude conversion: seven bbl. =one ton 


For the first time in many years the Soviet 
oil industry started the new year by surpassing 
production and operation figures of the last 
month of the preceding year. The total for 
all Soviet oil fields shows slightly less than one 
percent over and above the quota for the 


month, and the increase over December of last 
year is around three percent. Baku fields 
show 103.5 percent plan fulfillment for the 
month and an increase of about four percent 
over the preceding month. Individually, 
however, some of the Baku field groups have 
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operated below plan. On individual days 
crude production at Baku ran as high as 
421,550 bbl. which was 29,500 bbl. or 7.5 per- 
cent above plan for the day, and 21,000 bbl. 
above the corresponding production figure 
during December of last year. 

Of all the Baku oil field groups, the Stalin 
fields made the best statistical showing of all. 
This group of fields, when formed about two 
years ago, had an aggregate production of 
about 45,500 bbl. per day while during the 
second half of January it aggregated 125,500 
bbl. per day. 

Favorable Baku statistics are due prin- 
cipally to flowing wells opened in January. 
At Lokbatan, well 189 came in with an initial 
production of 21,000 bbl. of paraffin base crude 
of .880 specific gravity from a depth of 4,860 
ft. After seven days of operation the well was 
capped and is still flowing about 10,000 bbl. 
per day. Another important flowing well 
came in at Zikha, which is a field of recent 
discovery. 

All other Soviet oil fields, with the exception 
of Emba, have failed to live up to plans, al- 
though most fields operated above the cor- 
responding showings for December of last 
year. Plan fulfillment of these fields during 
January are as follows (estimated): Grozni, 98 
percent; Bashkiria (Ishimbayevo), 91.2 per- 
cent; Turcomaneft, 78.1 percent; Maikop, 77 
percent; Emba, 115 percent. 

A Stakhanoff period of operation to speed up 
drilling, production and refining was decreed 
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WE manufacture steel pipes with screwed and 
coupled, welded, Victaulic or flanged joints or 
Johnson Couplings for all purposes connected 

| with the transport, storage and refining of oil. 
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STANLOW OIL DOCKS 


These pipe lines pass under the 

Manchester Ship Canal, where 

unusua: difficulties were met 

and satisfactorily overcome by 
us during erection 
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MERIAM 


Type ‘‘H”’ 
FLOW METER 





The newest addition to the Meriam line — a com- 
panion instrument to the well-known Type ‘“E” 
Flow Meter — designed for somewhat lower op- 
erating pressures, up to 250 Ibs., but with longer 
scale range (from zero to 160” of water differential, 
using mercury). 


A very convenient feature is the outside adjust- 
ment for setting scale accurately to zero position by 
the knurled thumbscrew at bottom of housing. 


This new standard Type ‘‘H" Flow Meter is fur- 
nished complete, as shown, with all valves and pip- 
ing and with plate glass cover. Write for detailed 
specifications. 


Piping and control valves are 
all-steel welded construc- 
tion; valves of special Mer- 
jam design with seats and 
needle points of Monel 
metal, 


Top well is special ‘‘mer- 
cury-return" type, prevent- 
ing loss of mercury when 
Meter blows over. Filler 
plug is conveniently accessi- 
ble on outside of Meter. 





All Meriam Instruments are 
particularly noted for ac- 
curacy, convenience and 
sturdy construction. Stand- 
ard instruments include Flow 
Meters, Manometers, Draft 
Gauges, Gauge Shock Ab- 
sorbers, Orifice Plates and 
Pipe Flanges. Special instru- 
ments also designed to your 
specifications. 


‘The MERIAM Ca. 





Meriam-Made Precision Instruments for the 
Petroleum Industry 





CLEVELAND, OHIO 


Representatives 
Crawford Eng. Co., New York; Maleson Co., Philadelphia 
S. D. Shook & Co., Pittsburgh; Mayer & Oswald, Inc., Chicago 
Carl F. Gast, St. Louis 
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for the oil industry between January 20 and 
January 30. PRAVDA, organ of the Communist 
Party, commenting on the operations in an 
editorial captioned ‘‘To enforce production of 
coal, copper and oil’’ stated the following: 
“The totals attained during the Stakhanoff 
period between January 20 and 30 give scant 
cause to rejoice. It is true that from a general 
standpoint all is up to plan for the month, but 
this was the least which was to be expected. 
Several Baku operators seemed so enthusiastic 
over the fact of living up to plans 100 percent 
during individual days that they have im- 
mediately considered it their duty to flash the 
news all over the world, but it looks as if they 
were little aware of the fact that Stakhanoff 
methods oblige us to expect more and to pro- 
duce more than plan fulfillment. Why have 
Grozni, Maikop, Bashkiria and Turcomaneft 
failed even to live up to plans? When will the 
Soviet oil industry come to fore among the 
industrial branches of Soviet activities?” 

At a meeting of Soviet oil officials and their 
wives, held under the auspices of S. Ordzon- 
ikidze, the operators of the refining branch of 
the industry pledged themselves to increase in 
1936 the yield of light products from the crude 
potential, without increasing the quantity of 
crude runs tostills. They hope to increase the 
yield by about 272,000 tons of cracked gaso- 
line, 184,000 tons of ligroin, 325,000 tons of 
kerosene and 111,500 tons of motor oils, or all 
together about 890,000 tons above plan. 25 
motor cars, 300 bicycles, several motor cycles, 
victrolas, records and sewing machines will be 
given away as prizes for successful operation. 


Completions: 

Baku: Four gasoil cracking units of Soviet 
domestic design and construction for a capacity 
of 250 tons of cracked gasoline per day each 
were completed and tested for operation at the 
beginning of February. 

Orsk: One atm.—vacuum pipe still to proc- 
ess Emba oil was completed at the cracking 
combinate of Orsk. The pipe still is scheduled 
to come on stream shortly. 


Appointments: 

Mr. S. B. Slutzki, who was in the United 
States in 1929 as representative of the Naphtha 
Syndicate, and who later became head of the 
refining trust of Baku, has been placed at the 
head of the newly organized Azerbaidzan 
Baku Oil Industries. This new organization 
controls all Soviet producing properties, re- 
fineries, repair shops, machine buildings, sup- 
plies and geological prospecting. 

K. Riabovol, former head of Soyusneftex- 
port and later head of Grozneft, has been 
appointed head of Grozni Refining Trust. 
Nuremberg, former head of Grozni Refining 
Trust is on leave visiting the United States. 

R. S. Prosumentic (Soviet oil technologist), 
has been appointed head of Azneftrazvedka of 
Baku (Trust for Exploration and Prospecting). 

P. F. Nikulin has been appointed head of 
Azneftcombinate (Combined machine shops). 
I. K. Zeikaloff will be his assistant. 

B. A. Iodistch has been appointed head of 
Baku Machine Building trust. 


Soviet orders for equipment abroad in 1933 
and 1934 were very much restricted. Produc- 
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OIL FIELDS OF THE WORLD 
AQUAGEL 


The Ideal Mud Conditioner 


Properly conditioned with a small amount of AQUAGEL, 
native clays will have wall-building properties which prevent 
caving of holes, stuck drill pipe and casing. Drilling mud pre- 
pared with AQUAGEL reduces abrasion, prevents cuttings from 
settling, seals off crevices and insures the landing of casing with- 


out sticking. 
STABILITE 
An Improved Chemical Mud Thinner 


STABILITE reduces the viscosities of thick drilling muds 
without destroying their wall-building properties. STABILITE- 
treated muds quickly release gas from gas-cut muds and are of 
particular value where weighting materials are used, or in 
drilling through heaving or caving formations. STABILITE 
assures lower mud-treating costs. 





BAROID SALES CO. 


LOS ANGELES e HOUSTON 
NATIONAL PIGMENTS & CHEMICAL CO., ST. LOUIS 











JOHN I. JACOBS 
& CO., LTD. 


Oil and Tanker 
Brokers 


15, ST. HELEN’S PLACE 
LONDON, E.C.3. 


Cables: Cosmos, London 

















Wanted. 


A clean copy of “The Oil 
Well Driller,” by Whiteshot, 
published in 1905. Address: 


A.B., care of this publication. 








@ Manufacturers specialized equipment for 
tank storages and refineries seeking repre- 
sentation in France invited communicate 
Frenchman handling well-known line desir- 
ing further restricted number. Exceptional 
knowledge technical English, Senth, and 
influential introductions petroleum indus- 
try. Write Box No. 22, Wor_p PETROLEUM, 
3, Savoy Place, London, W.C. 2. 
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STORAGE 
TANKS 


any capacity 


for OIL, PETROL, ETC. 
ELECTRICALLY WELDED 


We are experts in the designing, manu- 


facture and erection of Electrically Welded 
Tanks. 


COMPLETE INSTALLATIONS 


Send us your Enquiries 
OXLEY ENGINEERING CO. LTD. 


LEEDS, 10 ENGLAND 
Telephone: LEEDS 27468 Telegrams: OXBROS LEEDS 


LONDON OFFICE: Winchester House, Old Broad Street, E C.2 
Telephone: LONDON WALL 3731-3732 


PREMAFU 


71, RUE DE PROVENCE 
PARIS 




















tion, drilling and refining equipment were 
ordered from domestic sources, and imports 
consisted of bare necessities in the way of spare 
and repair parts. The extensive building pro- 
gram carried out at Saratoff, Orsk, Khaba- 
rovsk and Gorki, as well as at Baku and Grozni 
(costing over 100,000,000 Rbl.) was virtually 
all of domestic construction. With few ex- 
ceptions, all building of tankers, storage facili- 
ties and pipelines was also of domestic con- 
struction. Naturally, it is rather difficult to 
make any estimates regarding Soviet costs of 
drilling, production and refining. Even with 
figures released from Soviet sources available, 
no adequate comparison can be made owing to 
differences in conditions and financial struc- 
ture. Inthe U.S.S.R. one ton of gasoline to a 
farming trust is charged at 1,200 Rbl. (In 
1930, cost of production at Baku was about 
15 Rbl. per ton of crude, and at Grozni about 
12 Rbl. per ton of crude.) 

During 1935, the Soviets have spent in the 
United States about $5,000,000 for oil equip- 
ment, as follows: 


One pipe still for Ufa $1,175,000 
Oil well supply equipment.............. $1,250,000 
Oil gear supply.......... $350,000 
Pi wiscaneavenceeace $1,000,000 
Other oil supplies $1,250,000 


In conjunction with the sale of the Far 
Eastern Chinese Railway to Japan, the Soviets 
have placed large orders in Japan. The total 
is officially reported as 94,000,000 yen (one 
yen=29¢). Of this amount, 18 percent was 
ordered in foodstuffs and other commodities, 
20 percent in raw materials and semi-manu- 
factured goods, 22 percent in building mate- 
rials, 18 percent in equipment (pipe, rolled 
steel, cables and wire), and 21 percent in ships 
and marine craft. The latter group comprises 
6 oil tankers, 15 tugs, 17 towing boats, 150 
motor boats, 135 motor-driven tugs, 26 fishing 
smacks; also dredges, loading equipment, etc. 
Other orders were placed for 2,300 electric 
motors, 282 kerosene motors, 274 other motors 
and 200smallturbines. Delivery on the above 
orders will be over a period of three years. 

Plans for operation during 1936, which have 
already been revised downward once, call for 
the following: Crude production, 210,000,000 
bbl. (of which 154,000,000 bbl. will be pro- 
duced at Baku, 23,500,000 bbl. at Grozni, and 
9.5 percent at fields outside the Caucasus); 
runs to stills, 175,700,000 bbl.; drilling, 7,- 
100,000 ft.; refinery output (straight run), 


Soviet Trade Share in World Imports 


(Percentage of Total) 


Mts depheuddadsawneeniaoen 6.5 6.0 5.0 3.8 
Rubber ‘aden . 1.1 1.6 2.8 3.5 
GI bck adcews ca ; 2.0 1.8 2.6 1.6 
Nickel... ; ne 2.2 9.7 15.8 22.2 
Aluminum tn 6.6 13.5 31.4 27.2 
Machinery . , 4.4 114 21.9 30.1 
Electrical Machinery 14.0 17.6 23.5 53.8 
Automobiles : 1.0 2.9 6.9 2.7 


Industrial Development and Production 
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Shaffer Rotating 
Blowout Preventer 


a means for 
ider pressure 

inger of blow 
uts at any time. Used 
with regular drilling 
equipment and when 
ombined a hown 
makes pc ble the 
r lete control of 


under ar 


Shaffer Cellar 
Control Gates 


Two Shatter 
Cellar Control 
Gates. one a 
master gate pro 
vides protection 
when the pipe 
is out of the hole 
and the other 
jives protection 
with the pipe in 
the hole 


Shaffer Spool Type 
Landing Head 


The latest and best 
means for landing cas 
ing. No necessity of let 
ting go. measuring or 
rethreading. The long 
est and heaviest strings 
of casing have been 
landed on these heads. 
Used on wells where the 
highest pres 
sures have been 
encountered in 
beslorel Des Melati tite! 
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TOOL WORKS 


BREA, CALIF. 


HOUSTON, TEX 


EXPORT — OIL WELL SUPPLY COMPANY 








SULPHURIC ACID 


Recovery, Production, Concentration 


New construction and remodeling 
to meet refinery needs 


Chemico Sludge Conversion Plants for recovery 


of strong clean acid direct from raw 
untreated sludge 
Chemico Acid Production Plants 
Acid Separators and Concentrators 


Consultation, design and erection 
with performance guaranteed 


Chemical Construction Corporation 





ROBINETTERIE 


Production Index Percentage Share 


RACCORDS 1928=100 of Production €M 30 Rockefeller Plaza, 
1929 1932 1934 1929 1932 1934 A> 1) New York, N. Y. 

EN U.S.A. 107 «58 = «71 44.8 33.7 33.2 Cables: —Chemiconst, New York 

s U.S.S.R... 126 235 305 47 4.9 180 E European Representatives: 
Germany 100 61 86 116 9.2 10.3 4 CYANAMID PRODUCTS, LTD. 
England 106 «688 «(105 93 10.6 10.1 233 Salisbury House, London 
France 110 76 78 70 69 5.7 ' 
Jepen 110 117 153 24 3.7 3.4 CHEMICO PLANTS are PROFITABLE INVESTMENTS 
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With this successful tool you can 
quickly, safely and at small ex- 
pense remove from the hole bolts, 
nuts, steel splinters and other junk 
up to several inches in size. 

The drill head teeth are tapered 
to guide all junk toward center as 
they cut a short core which enters 
the barrel with junk on top. 


When the bit is picked up, the 
core either is broken off, or the 
catcher dogs slide under the junk 
and bring it safely out of the hole. 


GLOBE 
BASKET BIT 





If you want safety and profitable 
results see the GLOBE Section on 
pages 492 to 513 in your 1936 
Composite Catalog, or write us 
direct for additional information. 








AX DRILLING, REAMING AND 


“GLOBY_conina cauipmenr 


GLOBE OIL TOOLS COMPANY 
(Les Angeles County) 
Los Nietos, California, U.S.A. 
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182,000,000 bbl.; refinery output (cracked), 
42,500,000 bbl.; gasoline, 27,440,000 bbl. (of 
which 11,900,000 bbl. will be cracked gasoline) ; 
and kerosene, 38,920,000 bbl. 

In refinery building, the plans call for the 
erection of 14 pipe stills and 32 cracking units 
by 1937, of which the larger part will be erected 
in 1936. Refinery building during 1936, how- 
ever, will be less extensive than during 1935. 
Judging from the trend of policy during 1935 
(when more orders were placed abroad than in 
1933 and 1934), the Soviets will place large 
orders for production and refining equipment 
abroad. 


Internal Consumption of Oil Products 


(Figures in tons) 





1935 

1933 1934 Estimated 

Gasoline... 1,095,000 1,501,000 1,650,000 

Kerosene....... 2,330,000 3,547,000 4,000,000 

Lubeoil ; 1,019,000 1,125,000 1,150,000 

Fuel and Gasoil 8,264,000 9,003,000 10,000,000 

REE. 6 a s:00 97,000 172,000 200,000 

Paraffin Wax... 9,000 15,000 15,000 
All others...... 120,000 142,000 150,000 | 

a 13,834,000 15,506,000 17,100,000 


Soviet International Trade 


Or at the major countries, only Germany 
has bought more Soviet oil during the first ten 
months of 1935 than during the corresponding 
period of 1934. It is not unlikely that the 
Benzol Verband, since buying the Derop 
(Soviet distributors of oil in Germany), has 
found itself in a better position to distribute 
Soviet oil; or Germany might have found it 
advantageous to re-export and undersell Soviet 
oil in Far Eastern markets. This would be 
possible due to blocked or registered marks, as 
well as government subsidies for export. 

Actually the increase in Soviet oil exports to 
Germany in 1935 over 1934 is almost entirely 
due to the fact that some of the big concerns 
have purchased Soviet oil products as a me- 
dium to rid themselves of blocked or registered 
marks, which the Soviets are in a position to 
dispose of in Germany in payment for other 
purchases. However, other small German 
traders have found it not unprofitable to re- 
export oil products from Germany to markets 
such as the Far East in order to obtain silver 
or gold coin. Such was the case with Rou- 
manian products which, imported into Ger- 
many on the basis of the agreement between 
the German and Roumanian governments, 
enabled the Roumanian exporter to get full 
value in marks. But the Hamburg importer 
has re-exported the same quantity or a part to 
India, underselling the market, obtaining, 
however, silver currency in exchange. It is 
true that while the big exporter would have to 
deposit such receipts to his credit within 
Germany, the small exporter can usually find 
some loophole to escape this requirement and 
thus earn some profit. 

Soviet oil imports to Great Britain have 


| dropped from over 1,000,000 tons in 1931-1933 


| to about 250,000 tons in 1935. 


During the 
three year period of 1931-1933, while there was 
an understanding between the combine and 
ROP (this gave the ROP a so-called quota of 
225,000 tons of gasoline for marketing through 
their own facilities) the combine purchased 
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FITTINGS 


Used the world over 
wherever oil is stored 


| 
Write for information 
} 


JOHNSTON & JENNINGS CO. 
| 891 Addison Road 
| Cleveland, Ohio, U.S. A. 





































LEVEL 
GAUGES 


HIS is a specimen of the many 

types of Level Gauges manu- 
factured by us. These gauges are in 
use up to 1000° F. temperature 
crude oil, and up to 6000 Ibs. per 
square inch pressure. They are 
equipped with Klinger’s patent 
sleeve packed cocks, ensuring per- 
fect tightness under all conditions 
Please write for special catalogue 
describing Klinger manufactures 
for the Oil Distilling in- 
dustry. 
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120.SOUTHWARK ST 


LONDON S.E.1. 
Phone: Waterloo 5344 (4 lines) 
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SOCONY-VACUUM 














Uniformity of Socony-Vacuum 
Products Is Regarded as Axt- 
omatic in All Parts of the 
World... This Results from 
Constant Vigilance by the 
Leading Scientific Research 
Organization in the Petroleum 
Industry. 


Petroleum products of Socony-Vacuum or its affiliates are 
marketed in practically every country of the world 


SOCONY-VACUUM OIL Co. 


INCORPORATED 
26 BROADWAY - NEW YORK 
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Geophysics helps to limit drilling failures by the 
selection of the most promising areas for oil and 
gas accumulation. Many large operating com- 
panies use more than one method of subsurface 
prospecting as an accepted procedure. Why 
don't you follow this proven, accepted practice 
in your geophysical work? Askania equipment 








X 1 


AMERICAN ASKANIA 


CORPORATION 
825-827 M & M BLDG, HOUSTON, TEXAS 


will help you to reduce guesswork and possible 
errors. 

We will gladly confer with you regarding your 
requirements in geophysical instruments. Ask us 
for cost data and other information regarding 
your particular problems. A letter or a ‘phone 
call will be handled promptly. 


A 








from the Soviets such quantities as 350,000 
tons of gasoline, 125,000 tons of kerosene, 
60,000 tons of gasoil, and 50,000 tons of fuel 
oil per annum. In addition, 80,000 tons of 
lubeoil were sold to the Lubricating Commit- 


tee. In 1934 these purchasing contracts were 
not renewed and hence the drop in quantities 
and revenue. 

In regard to Soviet oil trade in England 
through their own marketing facilities, two 


Soviet Oil Exports by Countries of Destination 


(Figures in tons) 


1930 1931 1932 1933 1934 1935 
Italy 826,200 1,079,700 1,055,900 998,700 622,099 205,438 
bi ow adehas 556,800 837,500 967,200 719,200 730,491 413,147 
EP Oe eR ye 504,700 399,300 540,400 505,500 458,630 489,220 
Spain.. 361,300 123,200 431,100 342,200 493,546 178,462 
Br. Empire 973,100 1,084,400 621,600 312,400 452,793 328,217 
INS 6:65.04 6 new varnes 103,600 272,500 277,900 259,700 148,144 119,262 
Sweden.... 38,400 171,200 271,600 218,600 153,234 148,068 
Se eee ee 95,300 109,100 103,000 122,500 158,348 100,606 
DIR 5 o.65-d4nekdbeserensadte 1,343,700 1,147,400 1,837,300 1,415,700 1,098,101 1,371,344 
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factors are hindering further development. 
The first is lack of sufficient supplies. While 
internal Soviet consumption is steadily in- 
creasing, production has not kept pace with 
requirements, particularly at Grozni which is 
the main source of gasoline, and no surpluses 
are available for export as in previous years. 
The second factor, which is of paramount im- 
portance, is quality. Soviet crude, even Baku 
grade, (which is predominantly heavy crude) 
is still as good as in former years and not in- 
ferior to any grade of good American crude. 
While refiners outside the Soviet Union, how- 
ever, have done everything possible to perfect 
refining processes in order to improve the 
quality of the end products, the refining in- 
dustry of Soviet Russia has been lagging two 
or three years behind. In 1929 the Soviets 
purchased some equipment in the United 
States and have been tinkering with it ever 
since, applying all the Soviet engineering minds 
to the task of somehow modifying this equip- 
ment to modern Soviet conditions. Likewise, 
the Winkler Koch cracking system was 
adopted as suitable for Soviet needs in 1930 
and, with the exception of furnace modifica- 
tions, has remained unchanged since that time. 
Naturally, this has helped diminish the flow 
of refined Soviet oil to the markets of the 
world. 

Another obstacle is the fact that when the 
Soviets were in the market for equipment, the 
economic element played a more important 
part than the problem of quality or reputation. 
Further, refineries designed and built at home 
were patterned after those purchased outside 
of Russia. In 1926 a representative of Azneft 
came to the United States and placed an order 
for cracking units with Kellogg. Passing 
through England on his return voyage, the 
Soviet Ambassador persuaded him to cancel 
the contract with Kellogg and place the order 
with Vickers, as Vickers offered terms spread 
over five years. It took six years to complete 
those units for operation. 

Today, the potential buyer looks upon Soviet 
oil with mistrust as regards reliability and 
stability of supply. The ill-will created in 
England when the Soviets were unable to ex- 
port oil to England to meet contract obliga- 
tions (resulting in a rupture of diplomatic rela- 
tions) still lingers, particularly in the minds of 
English garage-owners. The Soviets them- 
selves have only limited facilities in England 
for marketing their products. Even if ROP 
tried to compensate those garage-owners loyal 
to the Combine for losses incurred in selling 
ROP products (by premiums or other indem- 
nifications), they would still have to consider 
the superior quality and stability of supply of 
competing products. The large companies 
have not bought from the U.S.S.R., due to the 
existence of sufficient non-Soviet supplies and 
the ever-present fear of Soviet underselling. 
Thus, in England, the Soviets had to rely on 
independents (which are not so reliable due to 
economic trend) or occasional trade with 
municipalities (which is not profitable). 

It is true that during recent years the Rus- 
sians have resorted less to underselling than 
the Roumanians, who have upset the markets 
on several occasions. But since the Rouma- 
nian government has come to an understanding 
with Germany in regard to full payment for 
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exports in marks, re-exports of Roumanian 
oil from Germany have become general, and 
the risk is still there that this may also take 
place with Soviet oil. 

Soviet oil exports to France have decreased 
almost 50 percent. When the French inde- 
pendents failed to get sufficient quantities of 
gasoline from the United States in 1921/22, 
the presiding head of this group, who had 
previously asserted that he would rather see 
his right hand cut off before signing a contract 
for Soviet oil, nevertheless signed a contract 
for almost 100 percent of the requirements. 
Today, however, Soyusneftexport is not very 
keen to ship either gasoline or excessive quanti- 
ties of crude oil to France, for the simple reason 
that no nation can afford to ship that which it 
has not got. Also, complications were re- 
ported in regard to the delivery of Soviet fuel 
oil for the French Navy. Today more than 
50 percent of the oil requirements of Germany, 
France and Italy are filled by Roumania. 

Soviet oil exports have also dropped to 
Spain, Holland, Belgium and other countries, 
due principally to insufficient supplies of gaso- 
line. International trade in Soviet oil has 
made a poor showing and the revenue from 
oil has been cut considerably. Soviet oil 
exports have increased, though, to Japan, 
Turkey and Iran. Soviet oil shipments to 
Iran have a romantic background. Special 
containers were built to fit mule back and 
transported along trails to northern Persia; 
these mules bring back carpets, dried fruit and 
objets d’art. The Soviets are anxious to 
develop their oil trade in the markets of the 
Far East, such as China, India, Australia, etc. 
The Soviets believe that these markets are 
under less governmental supervision and con- 
trol than are European markets, and prices 
may therefore be more easily manipulated than 
in Europe. The Soviets are reported en- 
deavoring to establish an outlet for oil in 
Australia where the garage owners (actual own- 
ers and not lessees of the garages) have formed 
an independent group. This group controls 
all the distributing facilities and, being inde- 
pendent, may do as they please. 


Soviet Foreign Trade 


(in Rbl.) 
ll months 12 months’ 12 months 
1935 1934 1933 
Total Trade 546,240,000 651,600,000 843,100,000 
Exports. 330,206,000 419,200,000 494,900,000 
Imports..... 216,034,000 232,400,000 348,200,000 
Balance . +114,849,000 + 186,800,000 +146,700,000 


It is evident that Soviet exports have 
dropped not only in oil but in a general way. 





Today the Soviets are in a much better eco- | 


nomic position than ever before. They are, 
therefore, not pressed to undersell in general 
or to sell unprofitable products which can be 
used in home markets. 
balances for the past three years, and gold 
production developed to a high degree, the 
Soviet treasury has accumulated sufficient re- 
serves not to be pressed for “‘valuta” (gold 
coin) as in previous years. Imports from 
abroad generally have been curtailed, but 
whether this is sound policy in regard to oil 
equipment remains to be seen. The evident 
signs are not favorable. 
J. WEGRIN 


MARCH 1936 


With favorable trade | 





Today's Oil News Today 


Responsible oil men depend on Ira Rinehart’s Oil Reports 


for “Hot” daily information on drilling wells, production, pipe 


line, statistical and political news in the mid continent and gulf 


coastal regions. 


Daily reports issued except holidays and Sundays in special 


mimeographed form. Maps of all “hot” areas given and all 


news of the southwest thoroughly covered and analyzed by 


a highly trained and specialized group of experts and staff 


men stationed at every important oil city. 


Texas-Arkansas-Louisiana-New Mexico reports published at 


Fort Worth and Houston. Oklahoma-Kansas reports published 


at Tulsa. We respectfully solicit your inquiries at any of our 


publishing offices. 


Le Keavkesls 


OIL. REPORT 
PRIVATE & CONFIDENTIAL 


HOUSTON, TEXAS 
2420 Gulf Building 
Phone: C-1385 


ESTABLISHED 


FORT WORTH, TEXAS 
704 Fair Building 
Phone: 2-5314 


TULSA, OKLAHOMA 
606 Daniel Building 
Phone: 4-4138 


IN 1924 











FLOATING ROOF 


Reduces Evaporation Losses and 
Fire Hazards 
SIMPLE—SAFE— ECONOMICAL 


— ~~ have been made WITH and 
THOUT Permanent Roofs 


World pgm Rights controlled by 
THE AFONIN 


SEALING RAFT CO., LTD. 
Berlin, W. 15 Bregenzerstr. 7. Germany 


UNITED STATES: George W. Farny, coments 
Mining Engineer, Craftsman Farm, Morris Plains, N ode 


GREAT BRITAIN: B. J. Hesse, 117, Fenchurch Street, 
London, E.C. 3 


boyy Etabe. yay } Fae - Reunis, 39, Rue 

ela B Pari for France) 
GERMANY: Eisenwerk Wulfel, Hannover (Licensees 
for Italy, Holland and R ia) 




















'/RENOLD 


CHAIN DRIVES 








The RENOLD & COVENTRY CHAIN Co.Ltd 
MANCHESTER ENGLAND 
AGENTS THROUGHOUT THE WORLD 











ATTENTION! 


Executives of the Oil Industry 
* 


A nationally known editor recently 
made this important statement: 


“The oil industry must pay more attention in future to its public 
relations. Present conditions make it imperative for industrialists, 
business men, bankers and property owners to understand the 
public mind thoroughly, to know what the masses are thinking, 
to realize its significance, to anticipate moves that tend to 
change our governmental and economic structure, to be ready 
to meet them, to be able to repel attacks upon property, and, 
when possible, to steer clear of entanglements and policies 
which may run afoul of any movement of public opinion. 


These questions come under the head of public relations. They 
are too big, too important, to be decided offhand by busy 
company directors occupied with exacting duties wholly un- 
related to any phase of public relations. Te meet these prob- 
lems, each large company and each association should have a 
Department of Public Relations with a staff of experts under a 
chief, himself a director and vice-president of the organization.’ 


THE MAN FOR SUCH A POSITION — EXTENSIVELY 
TRAINED IN ALL PHASES OF PUBLIC RELATIONS 
WORK — PUBLICITY, ADVERTISING, EXPLOITATION, 
PUBLIC-SPEAKING — WITH NATIONAL CONTACTS, 
A COLLEGE MAN, WITH at nat oo PLUS AND 
EXECUTIVE REFERENCES, INVITES AN OPPORTUNITY 
TO SERVE YOU AS PUBLIC RELATIONS DIRECTOR. 


ADDRESS: IPA % PETROLEUM WORLD 
Los Angeles, California 














In East Texas... 


. first, there were farmers who played no 
small part in establishing the independence 
of Texas; next came the lumbermen, who 
rehabilitated a section almost impover- 
ished by war and reconstruction; finally, 
and in many ways most important of all, 
there was oil! 


The East Texas oil field is the world’s larg- 
est; it has added enormously to the dollar 
income of Texas and to the latent value of 
the State’s resources. But the importance 
of the field is not wholly local; wherever oil 
men gather, East Texas is a never-failing 
conversational topic. . . . The Humble Com- 
pany, a Texas institution, sets a high value 
upon the privilege it has had of participating 
in this major development of Texas’ oil 
resources. 


HUMBLE 


OIL AND REFINING COMPANY 


Dallas’ Largest & 
Finest Hotel..... 
“Welcomes “You 


This year, more than ten million people 
will visit the Texas Centennial Exposition 
in Dallas. We hope you will be among 
them. Make the Adolphus your home .. . 


in the center of everything. 


Popular Price Restaurants 
Unexcelled Facilities and Service 


Garage in Connection 


Hotel Y d al plus 


MANAGER, WITH BATH 








Engineers, Designers and Welding Users 


AVOID COSTLY MISTAKES 


Find the Right Answer to All Welding Problems in the New 


Procedure Handbook of Arc 
Welding Design and Practice 


586 Pages—Over 700 Illustrations, including 143 Pages 
of Important New Data 


@ Procedure Handbook is the most valuable work of its kind 
ever published. Recognized everywhere as the authority on 
electric welding. Used by prominent engineering schools and 
thousands of industrial plants in the U. S. and foreign countries. 


New edition contains complete and accurate data on all latest 
arc welding applications and design procedures—everything 
you need to know for most efficient use of arc welding. 


Order your copy now! 


@ This New Handbook may save you 
thousands of dollars. 


ORDER YOUR COPY 


NOW 


@ Printed on fine paper with semi-flex- 
ible binding of si: lated leather, gold 
embossed; size 6 x 9 inches. 
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